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Navteli
Fort Lauderdale, Broward County, Florida
EPA ID No. FLD049884828
WasteLAN No. 00654

Black & Veatch Waste Science, Inc., (Black & Veatch) was tasked by the U.S.
Environmental Protection Agency (EPA) to perform a Specialized Site Inspection
Prioritization study for Navtell in Fort Lauderdale, Florida. This specialized study will
focus on waste quantity size and will identify sources that are contributing to
groundwater contamination in Broward County, Florida.

Navtell was located at 3331 N.W. 55th Street in Fort Lauderdale, Broward
County, Florida, more specifically, 26°11°37" N. latitude and 80°11'39" W. longitude.

Navtell repaired and sold data communications test equipment. Cleaning solvents
and soldering were involved in the processes. The facility used approximately 20 gallons
of cleaning solvents per year. The spent solvents were placed in small containers and
collected by municipal trash collectors. There were no spills or leaks reported onsite.

° August 2, 1990, Halliburton NUS Corporation conducted a Screening Site
Inspection Phase 1. No sampling was conducted at this investigation.

° October 14, 1991, Halliburton NUS Corporation conducted a Screening Site
Inspection Phase II. Environmental sampling of surface soil, subsurface
soil, and groundwater was conducted at this investigation.

Analysis of surface soil samples from the 1991 investigation identitied lead and
trichloroethene as contaminants. Analysis of groundwater samples detected arsenic and
nickel at elevated quantities.



BROWARD COUNTY

TABLE OF SOURCE AND GROUNDWATER CONTAMINANTS

Topographic
Map Depth of | Well | Filtered Groundwater
Site Name Quadrangle Well Type| NoryY Contaminants Concentrations| Sources/Size Source Contaminants Concentrations
Navtell North Ft. 25 ft. bls| M N arsenic 40 pug/L Contaminated lead 8.9 mg/kg
Launderdale Sotl/Unknown
nickel 18 ug/L Quantity trichloroethene 10J pg/kg

T Temporary Well

M Monitoring Well

PM Potable Municipal Well

PP Potable Private Well

J Estimated Value
Shaded areas denote values attributable to the source.
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NOTICE

The information in this document has been funded wholly by the United States Environmental Protection
Agency (EPA) under Contract Number 68-01-7346 and is considered proprietary to the EPA,

This information is not be released to third parties without the expressed or written consent of the EPA.



TABLE OF CONTENTS

Section No. Page

EXECUTIVE SUMMARY ES-1

. INTRODUCTION 1
1.1 Objectives

1.2 Scope of Work ' 1

2.0 SITE CHARACTERIZATION 2

2.1 Site History 2

2.2 Site Description 2

2.2.1 Site Features 2

2.2.2 Waste Characteristics 5

3.0 REGIONALPOPULATIONS AND ENVIRONMENTS 6

3.1 Population and Land Use 6

3.1.1 Demography 6

3.1.2 Land Use 6

3.2 Surface Water 6

3.2.1 Climatology 7

3.2.2 Overland Drainage 7

3.2.3 Potentially Affected Water Bodies 7

3.3 Groundwater 7

3.3.1 Hydrogeology 7

3.3.2 Aquifer Use 9

4.0 FIELDINVESTIGATION 1"

4.1  Sample Collection 1

4.1.1 Sample Collection Methodology 1

4.1.2 Duplicate Samples "

4.1.3 Description of Samples and Sample Locations 1"

4.1.4 Field Measurements 14

4.2 Sample Analysis 14

4.2.1 Analytical Support and Methodology 14

4.2.2 Analytical Data Quality and Data Qualifiers 14

4.2.3 Presentation of Analytical Results 16

50 SUMMARY 22

REFERENCES 23

APPENDIX A Topographic Map
APPENDIXB  Analytical Data
APPENDIX C Site Inspection Report



Number

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7

Figure 1
Figure 2
Figure 3

TABLES

Potentially Affected Wellfields

Saimple Codes, Descriptions, Locations, and Rationale
Field Measurements

Summary of Inorganic Analytical Results

Summary of Organic Analytical Results

Summary of Inorganic Analytical Results - Groundwater
Summary of Organic Analytical Results - Groundwater

FIGURES

Site Location Map
Site Layout Map
Sample Location Map

10
13
15
18
19
20
21



EXECUTIVE SUMMARY

The Navtell facility was located in a mixed commercial/industrial and residential area of Fort
Lauderdale, Broward County, Florida. Operations began prior to 1984 and ceased by 1985. The
facility repaired and sold data communications test equipment. Cleaning solvents and soldering were
involved in Navtell's processes. The spent solvents were packaged and collected by municipal trash

coliectors.

Broward County is located in the Atlantic Coastal Plain physiographic province. The facility is
underlain by several highly permeable formations of sandstone and limestone that comprise the
Biscayne aquifer, a sole-source aquifer. The Biscayne aquifer is underlain by the Hawthorn Group,
which is a confining unit underlain by the Floridan aquifer. The Floridan aquifer is undeveloped as

drinking water source in the area due to its high salinity.

The groundwater pathway is of concern at this site. There are nine municipal wellfields located
within the 4-mile radius, the nearest being located 100 feet north of the site. These wellfields serve
approximately 152,250 connections. The surface water, air, and soil exposure pathways are of
minimal concern at this site. Run-off from the site is directed to a storm drainage system that allows
the surface water to percolate into the ground. Also, the site is completely paved, which minimizes

the chances of particulates becoming airborne or coming in contact with the soil.

A total of eight environmental samples were collected for this investigation. Analytical results
indicated no organic compounds included on the Target Compound List (TCL) were present at
elevated concentrations in any of the soil or groundwater samples collected on site. However,
unidentified extractable compounds were present in onsite subsurface and surface soil samples. The
only elevated TCL inorganic constituent present in onsite soil samples was lead, detected in one
sample at a concentration of 4 times the control sample. Groundwater samples collected from
monitor well NV-MW-02 contained concentrations of arsenic, chromium, and lead exceeding federal

drinking water standards.
Based on the results of this investigation, and the above referenced material has determined that the

risks associated with this site are minimal, FIT 4 does recommend, however, that Navtell be evaluated

using the HRS (effective March 14, 1991).

ES-1



1.0 INTRODUCTION

The HALLIBURTON NUS Environmental Corporation Region 4 Field Investigation Team (FIT) was
tasked by the U.S. Environmental Protection Agency (EPA), Waste Management Division to conduct a
Site Inspection (S1) at the Navtell site in Fort Lauderdale, Broward County, Florida. The investigation
was performed under the authority of the Comprehensive Environmental Response, Compensation
and Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986
(SARA). The task was performed to satisfy the requirements stated in Technical Directive Document
(TDD) number F4-9102-04. The field investigation was conducted during the week of March 20, 1991.

1.1 OBJECTIVES

The objectives of this inspection were to determine the nature of contaminants present at the site
and to determine if a release of these substances has occurred or may occur. Further, this inspection
sought to determine the possible pathways by which contamination could migrate from the site and
the populations and environments it would potentially affect. Through these objectives, a
recommendation was made regarding future activities at the site.

1.2 SCOPE OF WORK

The objectives were achieved through the completion of a number of specific tasks. These activities

were to:

® Obtain and review relevant background materials.

e Evaluate target populations and environments associated with the groundwater, surface

water, air, and soil exposure pathways.

® Determinelocation of and distance to nearest potable well.

e Develop asite sketch.

® Collect environmental samples.



2.0 SITE CHARACTERIZATION

2.1 SITE HISTORY

The Navtell facility was located at 3331 N.W. 55th Street, in the Two Prospect Park complex, Fort
Lauderdale, Broward County, Florida (26°11'37" N latitude, 80°11'39" W longitude) (Figure 1)
(Refs. 1,p. 1; 2, p. 5). A site location map is shown in Figure 1, and a site layout map is shown in
Figure 2The facility was located approximately 1,800 feet from the western boundary of the Fort
Lauderdale Executive Airport in a mixed commercial/industrial/residential land use area (Appendix A).
The property is currently owned by C.B. Institutional Fund VI (Ref. 2, p. 7). Farbman-Stein

Management Company manages the office complex (Ref. 2, p. 3).

The Navtell facility sold and repaired data communications test equipment. Navtell began operations
prior to 1984 and ceased operations at this location by 1985 (Ref. 1, pp. 1, 3). Navtell used cleaning
solvents as part of the repair process. There were no spills or disposals reported on site. The Broward
County Environmental Quality Control Board (BCEQCB) conducted two offsite inspections of the
Navtell facility on August 9, 1984 and August 14, 1985, with no violations noted {(Ref. 1). The facility
did not file a RCRA Part A application (Ref. 3). Spent solvents were placed in small containers until

retrieved by municipal trash collectors. Some soldering was also performed at this facility (Ref. 1,

p. 1).
2.2 SITE DESCRIPTION
2.2.1 Site Features

The Navtell facility occupied approximately 1,624 square feet of Building 13, focated within the Two
Prospect park office complex (Ref. 4). The facility and nearby land are relatively flat (Appendix A).

The facility was located in one of eight buildings that are part of the Two Prospect Park office
complex (Refs. 2, 4). Two permanent monitoring wells, both drilled to a depth of 25 feet below fand
surface (b!s), exist at the northern border of the Two Prospect Park office complex (Ref. 5, pp. 8, 10).

Asphalt parking lots surround the entire complex. Unpaved areas containing landscaping and grass
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exist outside of the parking areas and around the individual buildings. No gates or other security

measures are in place to limit access to the building (Ref. 4).

2.2.2 Waste Characteristics

The Navtell facility was involved in the repair and sales of data communications test equipment. The
facility used approximately 20 gallons per year of cleaning solvents in their processes; however, the
chemical composition of these solvents is unknown. The soldering of electrical components also took
place at the Navtell facility. Spent solvents were contained in various small containers and disposed

of through municipal trash collections (Ref. 1, p. 1).



3.0 REGIONAL POPULATIONS AND ENVIRONMENTS

3.1 POPULATION AND LAND USE

3.1.1 Demaography

Navtell is located in a mixed commercial/industrial/residential area. The immediate area is densely
populated. The total population within a 4-mile radius, according to 1980 census data is 213,069. The
population distribution is 1,938 between 0 and 1 mile; 32,907 between 1 and 2 miles; 55,165 between
2 and 3 miles; and 55,165 between 3 and 4 miles (Ref. 6). The nearest residential area is located
approximately 0.4 mile to the west. The nearest school is Broadview School, located approximately

1 mile to the northwest (Appendix A).

31.2 Land Use

The portion of land within a 0.4 mile radius of Navtell is in a mixed commercial/industrial and
residential area. There are approximately nine parks located within a 4-mile radius of the facility.
Wetland areas are located 1.6 miles to the north and within 2.7 miles to the west (Appendix A). The

Fort Lauderdale Utilities Wellfield is located 100 feet north of the facility (Appendix A).

Several endangered and threatened species may be found within 4 miles of the facility. The federally

threatened eastern indigo snake (Drymarchon corais couperi) is found in an area 1.2 miles northeast

of the facility and in the Fern Forest Nature Center, 2.2 miles north of the facility (Refs. 7, 8, p. 3;

Appendix A). The state-designated endangered hand adder’s tongue fern (Ophioglossum paimatum)
is also found in the Fern Forest Nature Center (Refs. 9; pp. 44, 45; 10). The bird’s-nest spleenwort

(Asplenium serratum) and the star-scale fern (Pleopeltis revoluta), both state-designated endangered

species, may also be found in the area (Ref. 9, pp. 9, 49, 50).

3.2 SURFACE WATER

3.2.1 Climatology

The climate of Broward County is subtropical and is characterized by warm, humid summers and
short, mild winters. The average temperature is 75.5°F in the winter and 89.0°F in the summer.

Approximately 65 percent of this area’s annual rainfall occurs between June and Octcber. The dry



season is November through March (Ref. 11, p. 42). Based on the average annual precipitation
{63 inches) and the average annual lake evaporation (50 inches), the net precipitation for this area is
13 inches (Ref. 12, pp. 43, 63). The 2-year, 24-hour rainfall is 5.8 inches (Ref. 13, p. 95).

3.2.2 Overland Drainage

Surface water run-off from the facility is directed to drains built into the asphalt-paved areas and
carried off site by a storm drainage system (Ref. 5). The drainage system is a French drain-type that

discharges run-off directly into the surrounding porous soils without prior treatment (Ref. 14).

3.2.3 Potentially Affected Water Bodies

Since surface water from the facility is collected in a drainage system that directs run-off to the
groundwater by infiltration through the soil, water bodies along the 15-mile migration pathway are

not affected.

33 GROUNDWATER

3.3.1 Hydrogeology

The facility is located in the Atlantic Coastal Ridge region of the Coastal Plain physiographic province
(Ref. 15, plate 1-C). Topographically, a large portion of this area is flat lying, although low ridges
parailel the eastern shoreline. In general, the area exists at low altitudes as elevations in Broward
County typically range between 2 and 10 feet above mean sea level (amsl). There are very few
naturally occurring streams. Instead, a network of manmade canals serves to control surface water
run-off and induce groundwater seepage, through which groundwater elevations in the Biscayne
aquifer are lowered (Ref. 11, pp. 1, 44-45). Broward County is underlain by the Biscayne aquifer,
which is a sole-source aquifer (Refs. 16, p. 3; 17) Surface soil in the area consists primarily of fine

sands (Ref. 11, sheet 8, Index).

The Biscayne aquifer is a highly permeable, wedge-shaped, unconfined aquifer that is about 300 feet
thick. In eastern Broward County, the aquifer is thickest in the east and thins to the west. The
Biscayne aquifer underlying the facility consists of the Pamlico Sand (quartz sand), the Anastasia
Formation (sandstone and limestone), the Key Largo Limestone {coralline reef rock), and the Tamiami
Formation (limestones, sands, and marls) (Refs. 16, p. 3; 18, sheets 1, 2). Based on available borehole
data, the Key Largo Limestone appears to be areally discontinuous in the Executive Airport area.

Recharge to the Biscayne aquifar is primarily thro.gh rainfall. Downward infiltration of rainwater is



rapid due to the presence of highly permeable sandy soils along the coast, as well as the presence of
the solution cavities and conduits in the limestone (Ref. 16, p. 15). In southern Florida, at least
one-fourth of the limestone rock is cavernous with interconnecting solution cavities, which are
generally filled with sand (Ref. 19, p. 133). The water table slopes eastward toward the coast;
however, locally, the direction of groundwater flow in the Biscayne aquifer may be influenced by
drainage canals and wellfields (Refs. 16, pp. 3, 15; 18, sheets 1, 2). Water-table depth around the
facility ranges from approximately 1 to 9 feet below land surface (bls) (Ref. 20, pp. 30, 31).

Wells completed in the Biscayne aquifer are an average of 80 to 120 feet bls and provide all municipal
water supplies for Broward County (Ref. 17). Transmissivity of the Biscayne aquifer ranges from
5.4x10% to 4.0 x 105 ft2/day, and storage coefficients are as high as 3.4 x 10-1 (Ref. 16, pp. 3, 8).
Hydraulic conductivity ranges from 6.5 x 103 to 9.38 x 103 ft/day along coastal Broward County
(Ref. 20, p. 39).

Below the aquifer of concern is the Hawthorn Group, a confining unit present in the site area. The
majority of the Hawthorn is predominantly comprised of siticiclastics; however, there is a carbonate
unit in the lower portion of the group (Ref. 21, p. 56). In Broward County, the Hawthorn Group
consists of, in descending order, the Peace River and Arcadia Formations (Ref. 21, pp. 55, 67, 83). The
Peace River Formation is comprised of quartz sands, clays, and carbonates. Approximately two-thirds
of the formation is siliciclastics with carbonate beds scattered throughout (Ref. 21, p. 79). The Arcadia
Formation consists primarily of limestones and dolostones that contain sand (quartz) and phosphate,
and are often clay rich {Ref. 21, p. 56). In the site area, the Peace River Formation is approximately
300 feet thick, and the Arcadia Formation is about 400 feet thick (Ref. 21, pp. 67, 83). In areas where
the underlying Floridan aquifer is tightly confined by the Hawthorn Group, model-derived leakage
coefficient values for the Hawthorn average approximately 0.01 in/yr/ft (Ref. 22, p. A12).

Beneath the Hawthorn Group are sedimentary units which comprise the Floridan Aquifer System
(Refs. 21, p. 55, 23, p. B44). The Floridan aquifer is a sequence of carbonate rocks, primarily
limestones in the upper two-thirds, and dolostores with evaporite beds in the lower portion. These
carbonate rocks of the Floridan aquifer are generally highly permeable and are hydraulically

connected in varying degrees (Ref. 23, p. B45).

The Floridan Aquifer System consists of an upper and lower aquifer with a middle confining unit
(Ref. 23, pp. B18-B33, B44-B45). In this area, the Suwannee Limestone, Ocala Group, and the upper
third of the Avon Park Formation comprise the upper Floridan aquifer. The middle confining unit
consists of low-permeability sediments, which corstitute the middle third of the Avon Park

Formation. The lower Floridan aquifer is comprised of the lower third of the Avon Park Formation



and the Oldsmar and Cedar Keys Formations (Ref. 23, pp. B44, B47). Located in the lower portion of

the Floridan aquifer is a highly permeable, cavernous unit, termed the Boulder zone (Ref. 22, p. A8).

The entire Floridan Aquifer System is approximately 2,800 feet thick in the site area (Ref. 23, plate 27).
Transmissivities range from 1.0 x 104 to 5.0 x 104 ft2/day for the majority of the aquifer, but aquifer
tests in the Boulder zone have suggested transmissivities greater than 3.0 x 106 ft2/day (Ref. 22,
pp. A11-A12). Storage coefficients for the upper Floridan range from 1 x 10-5 to 2 x 10-2 (Ref. 22,
p. A12). The potentiometric surface of the artesian Floridan aquifer is approximately 40 to 50 feet
amsl. The regional groundwater flow direction in the Floridan aquifer is east toward the coast
(Ref. 23, p. B51). The aquifer is approximately 1,000 feet bls and is undeveloped as a drinking water
resource due to its high salinity (Refs. 18, sheets 1, 2; 21, pp. 67, 83; 22, p. A8).

3.3.2 Aquifer Use

The aquifer of concern is the highly permeable, unconfined, sole-source Biscayne aquifer. The
Biscayne aquifer supplies all municipal water systems in the area (Ref. 16, p. 3). Depths of most

municipal wells range from 80 to 100 feet (Ref. 17).

A total of 11 municipal wellfields are located within about 5 miles of the site. Nine of these lie in the
4-mile site radius and serve approximately 152,250 connections. The nearest wellfield is the Fort
Lauderdale Wellfield located 100 feet north of the site. All these municipal systems have emergency
connections with other systems in the area. Some systems have multiple wellfields, with some
wellfields located over 4 miles from the site. In all cases, however, water is mixed prior to distribution

{Ref. 17).

More detailed information on the potentially affected wellfields, including the number of
connections and locations relative to the site, is presented in Table 1. All welifields located within

4 miles are marked on Appendix A.



TABLE1

POTENTIALLY AFFECTED WELLFIELDS
NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Wellfield
Distance
Wellfield/System | Number of | Number of | Number of Wellfield from Site
Name Welifields Wells Connections Direction from Site (miles)
BCUD*-1A 1 7 10,843 Southwest 1.7
BCUD*-1B 1 5 3,397 East-northeast 29
Broadview 1 3 2,185 Northwest 0.8
Fort Lauderdale 2 43 56,000 North <01
Hallandale 1 2 5,500 Southeast >4
Lauderhill 1 7 8,600 Southwest 3.2
Margate 2 12 23,723 North-northwest 33
North Lauderdale 1 3 6,328 Northwest 20
Oakland Park** 0 0 2,700 NA NA
Pompano Beach 2 22 16,900 Northeast 28
Sunrise 3 28 29,742 Southwest >4
Tamarac 1 13 17,074 West 3.4
Wilton Manors** 0 0 4,500 NA NA
* Broward County Utilities Division
*x Potable water supplied by Fort Lauderdale

NA Not Applicable




4.0 FIELD INVESTIGATION

4.1 SAMPLE COLLECTION

During the field investigation, conducted the week of March 20, 1991, FIT 4 attempted to identify and
characterize contaminants which may be present in the environment as a result of activities that were
conducted at Navtell. To accomplish this, FIT 4 collected environmental surface soil, subsurface soil,
and groundwater samples from a number of strategic locations. These locations were selected based
on historical information, hydrogeological data for the region and site area, and direct observation at

the site.

411 Sample Collection Methodology

All sample collection, sample preservation, and chain-of-custody procedures used during this
investigation. were in accordance with the standard operating procedures as specified in Sections 3

and 4 of the Environmental Compliance Branch Standard Operating Procedures and Quality

Assurance Manual; U.S. Environmental Protection Agency, Region IV, Environmental Services

Division, February 1, 1991,

41.2 Duplicate Samples

Duplicate samples were offered to and declined by Ken Karaczewski, a designated representative of

Farbman-Stein Management Company. Receipt for sample forms are on file at FIT 4.

4.1.3 Description of Samples and Sample Locations

During the sampling investigation, a total of eight environmental samples were collected. Control
surface soil (NV-55-01) and subsurface soil (NV-SB-01) samples were collected from the southwest
corner of the building which formerly housed Navtell. A control groundwater sample (NV-MW-01)
was collected from a monitoring well located approximately 600 feet west of the former Navtell
facility. All sample locations are shown in Figure 3. Sample codes, descriptions, locations, and

rationale are contained in Table 2.

-11-
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4.1.4 Field Measurements

Field measurements were recorded for the groundwater samples (Table 3). Parameters measured
included temperature, pH, and conductivity of the sample at time of collection. No field
measurements were performed on the soil samples during this investigation.

4.2 SAMPLE ANALYSIS

4.21 Analytica! Support and Methodology

All samples collected were analyzed under the Contract Laboratory Program (CLP) and analyzed for
all inorganic and organic parameters listed in the Target Compound List (TCL). Organic analysis of soil
and water samples was performed by National Environmental Test of Bartlett, lllinois. [norganic

analysis of soii and water was performed by Skinner & Sherman of Waltham, Massachusetts.

All laboratory analyses and laboratory quality assurance procedures used during this investigation

were in accordance with standard procedures and protocols as specified in the Laboratory Operations

and Quality Control Manual, U.S. Environmental Protection Agency (EPA), Region IV, Environmental

Services Division, October 24, 1990; or as specified by the existing EPA standard procedures and

protocols for the CLP Statement of Work, as applicable.

422 Analytical Data Quality and Data Qualifiers

All analytical data were subjected to a quality assurance review as described in the EPA
Environmental Services Division laboratory data evaluation guidelines. In the tables, some of the
concentrations of the arganic and inorganic parameters have been flagged with a "J”. This indicates
that the qualitative analysis was acceptable, but the quantitative value has been estimated. A few
other compounds are flagged with an “N", indicating that they were detected based on the
presumptive evidence of their presence. This means that the compound was tentatively identified,
and its detection cannot be used as positive identification of its presence. Results for some control
samples are reported with a “U" flag. This flag means that the material was analyzed for but not
detected. The reported number is the laboratory-derived minimum quantitation limit (MQL) for the
compound or element in that sample. At times, miscellaneous organic compounds that do not
appear on the target compound list are reported with a data set. These compounds are labeled as
“IN", indicating that they are tentatively identified at estimated quantities. Because these
compounds are not routinely analyzed for or reported, control levels or MQL values are not generally

available for comparison. The soil trip blank was found to contain acetone (590J ug/kg), and two

-14-



TABLE 2

SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE

NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

from the southwest corner of
Building #13, which formerly
housed the facility, at a
depth of 8" below land
surface (bls)

Sampie Code Sample Type Location Rationale
NV-SS-01 Surface Soil Collected about 3 feet south | To establish control

conditions

Collected about 50 feet
north of Building #13 at a
depth of 6" bls

To determine the presence or
absence of contaminants

Collected about 20 feet east
of Building #13 at a depth of
12" bis

To determine the presence or
absence of contaminants

Collected about 3 feet south
from the southwest corner of
Building #13 at a depth of
6.5 bls

To establish control
conditions

Collected about 50 feet
north of Building #13 ata
depth of 9’ bls

To determine the presence or
absence of contaminants

Collected about 20 feet east
of Building #13 at a depth of
6’ bls

To determine the presence or
absence of contaminants

Existing monitoring well
approximately 25 feet deep
located about 60 feet north
of Building #7, which is at
the northwest corner of Two
Prospect Park, and about 600
feet west of the former
facility

To establish control
conditions

Existing monitoring well
approximately 25 feet deep
located about 60 feet north
and 75 feet west of Building
#13 which formerty housed
the facility

To determine the presence or
absence of contaminants

NV-SS-02 Surface Soil
NV-55-03 Surface Soil
NV-SB-01 Subsurface Soil
NV-SB-02 Subsurface Soil
NV-SB-03 Subsurface Soil
NV-MW-01 Groundwater
NV-MW-02 Groundwater

NV - Navtell

SS - Surface Soil

S8 - Subsurface Soil

Mw -

Groundwater, Monitoring Well
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TABLE 4

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Surface Soil Samples

Subsurface Soil Samples

Control North East Control North East
PARAMETERS (mg/kg) NV-55-01 NV-55-02 NV-55-03 NV-$B-01 NV-58-02 NV-$B-03

LUMINUM 1400 1700 1200 1200 1400 1800
BARIUM 72 1 88 31 64. 4.2

ICALCIUM 150,000 75.000 86,000 66,000 140,000 70,000
ICHROMIUM 39 76 3.2 4.2 4.6 52

IRON 780 390 1800 660 800 1000
LEAD 2 39 89 24 35 33
MAGNESIUM 700 250 420 240 580 250
MANGANESE 1 1 18 32 84 47
POTASSIUM 57 79 70 30U - 62
VANADILM 49 23 27 19 25 23

Material analyzed for but not detected above minimum quantitation limit (MQL).
u Material was analyzed for but not detected. The number given is the MQL.
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TABLES

SUMMARY OF ORGANIC ANALYTICAL RESTULS

SOIL SAMPLES

NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA
Soil Surface Soil Samples Subsurface Soil Samples
Trip Blank Control North East Control North East
PARAMETERS (ug/kg) NV-TB-015 NV-55-01 NV-$5-02 NV-$5-03 NV-SB-01 NV-S8-02 NV.-$8-03

URGEABLE COMPOUNDS

TRICHLOROETHENE SuU - 10J 5U - -
B15(DIME THYLETHY1)CYCLOHEXADIENEDIONE(1) 6IN
ACETONE 590, 3y

UNIDENTIFIED COMPOUNDS/NO (1) 20412 104N
JEXTRACTABLE COMPOUNDS

ONIDENTHFIED COMPOUNDS/NO (1) 4000J/10 100011 5000J/4
PESTICIDE\PCB COMPOUNDS

rt PTACHLOR EPOXIDE 18U 3.3 - -
DIELDRIN 35U 43) - - -
14.4'-DDT (P,P'-DDT)} 35V 8.6J -
GAMMA-CHLORDANE 180U 61 -

LPHA-CHLORDANE 180U 45) - -

Material analyzed for but not detected above minimum quantitation limit (MQL).

Estimated value.

2"

samples; MQL not determined.

Presumptive evidence of presence of material.
Material was analyzed for but not detected. The number given is the MQL.
Tentatively identified and unidentified compounds. This compound is not on Target Compound List and is reported only as detected in individual




TABLE6

SUMMARY OF INORGANIC ANALYTICAL RESULTS

GROUNDWATER SAMPLES
NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA
Preservative
Blank Control On Site
PARAMETERS (ug/l) NV-PB-01 NV-MW-01 NV-MW-02

ALUMINUM - 5900) 17,000)
ARSENIC - U 40
[BariUM - 120 150
ICADMIUM . 1 2U
ICALCIUM 21,000 2,100,000 2,200,000
ICHROMIUM - 26 55
IRON 53 5800 16,000
LEAD 6 13 25
MAGNESIUM 6000 6000 7800
MANGANESE - 30 83
NICKEL - u 10
POTASSIUM 3000 3600 6400
SODIUM 39,000 41,000 53,000
VANADIUM - 19 26

- Material analyzed for but not detected above minimum quantitation limit
(MQL).

Estimated value.

u Material was analyzed for but not deteted. The number given is the MQL.

~—
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TABLE7

SUMMARY OF ORGANIC ANALYTICAL RESULTS

GROUNDWATER SAMPLES

NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Trip Blank Control On Site
PARAMETERS (ug/) NV-TB-01W NV-MW-01 NV-MW-02
URGEABLE COMPOUNDS
[TRICHLOROETHENE 21 05)
BENZENE 5U 0.5J

XTRACTABLE COMPOUNDS

UNIDENTIFIED COMPOUND/NO (1)

101

—

(1)

Material analyzed for but not detected above minimum quantitation limit (MQL).

Estimated value.

Material was analyzed for but not detected. The number given is the MQL.
Tentatively identified and unidentified compounds. This compound is not on
Target Compound List and is reported only as detected in individual samples; MQL

mot determined.

21.




5.0 SUMMARY

The groundwater pathway is of concern at this site. Broward County is underlain by the Biscayne
aquifer which is a sole-source aquifer. This highly permeable, unconfined aquifer supplies all the
water needs of the population within a 4-mile radius of the site. There are nine municipal wellfields
located within the 4-mile radius, the nearest being located 100 feet north of the site. These wellfields
serve approximately 152,250 connections. The surface water, air, and soil exposure pathways are of
minimal concern at this site. Run-off from the site is directed to storm drains that allow the surface
water to percolate into the ground. Also, the site is completely paved which minimizes the chances of

population exposure to airborne particles or contaminated soil.

A total of eight environmental samples were collected during this investigation. Analytical results
indicated no organic compounds identified on the Target Compound List (TCL) were present at
elevated concentrations in either the.soil or groundwater samples collected on site. However,
unidentified extractable compounds were present in onsite subsurface soil samples. The only
elevated TCL inorganic constituent present in onsite soil samples was lead, which was detected at a
concentration of 4 times the control sample. Groundwater samples collected from monitor well
NV-MW-02 contained concentrations of arsenic, chromium, and lead in excess of federal drinking

water standards.
Based on the results of this investigation and the above referenced material, FIT 4 has determined

that the risks associated with this site are minimal, FIT 4does recommend, however, that Navtell be

evaluated using the HRS (effective March 14, 1991)
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TABLE 3

FIELD MEASUREMENTS
NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Conductivity Temp.
Sample Code pH {umhos/cm) {°F)
NV-MW-01 5.66 843 83.0

NV-MW-02 6.86 1002 89.5




unidentified compounds (20J ug/kg, total concentration). The preservative blank contained calcium
(21,000 ug/l), iron (53 ug/l), lead (6 ug/l), magnesium (6,000 ug/l), potassium (3,000 ug/l), and sodium
(39,000 ug/t). The complete analytical data sheets are presented in Appendix B.

423 Presentation of Analytical Results

This section presents a discussion and interpretation of the analytical results from the environmental
samples collected during the investigation at Navtell. Results of soil and groundwater samples are
presented in Tables 4, 5, 6, and 7. Control samples have been designated for all media. Values for
control sample results are presented as either a measured value or as the MQL. Samples containing
concentrations of contaminants greater than 3 times the control level or MQL of these contaminants

are considered to be elevated. These sampies are noted in the text.

Table 4 summarizes results of inorganic analysis of soil samples. Of all parameters analyzed, the only
elevated result is lead in surface soil sample NV-55-03, at 8.0 mag/kg, or 4 times greater than the
controf sample NV-55-01. These results could be attributed to aeolian deposition of lead from vehicle
exhaust, or conceivably to lead solder presumably used at Navtell (Refs. 24, pp. 232-233; 25, p. 344).
This single marginally elevated result is not sufficient to conclusively demonstrate contamination or

attribution.

Organic analytical results for soil samples are summarized in Table 5. No TCL compounds were
detected at elevated concentrations in any of the environmental soil samples. Trichloroethene,
detected at a low, nonelevated concentration (10J ug/kg) in surface soil sampie NV-55-03, is a
commonly used degreaser for metal parts (Ref. 26, p. 745). Unidentified extractable compounds were
reported in samples NV-55-02, NV-55-03, and NV-SB-03, at concentrations totaling 1000J to
5000) ugrkg.

Results of the inorganic analysis of water samples are summarized in Table 6. Comparing results from
monitoring well sample NV-MW-02 to the control location at NV-MW-01, only arsenic is distinctly
elevated, at 40 ug/l or 13 times the control. It is recognized that this well does not provide drinking
water, but because groundwater is the sole source of drinking water in the area, the following results
are compared with the Maximum Contaminant Levels (MCLs) established by the USEPA's Drinking
Water Regulations. In sample NV-MW-02, chromium (at 55 ug/l, only twice the control) exceeds the
primary MCL of S0 ug/l. (Effective July 1992, the MCL for chromiurn becomes 100 ug/l) (Ref. 27). Lead
in NV-MW-02 (25 ug/l) exceeds the action level for public water supplies (15 ug/l) (Ref. 28).



Table 7 presents a summary of organic analytical results for groundwater samples. No elevated

organic results were reported.

In summary, very few elevated results are reported, and they do not appear to be attributable to

reported activities at this site.
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ORGANIC DATA QUALIFIER REPORT

Case Number 16059 Project Number 91-369 SAS Number
Site I.D. NAVTELL, Ft. Lauderdale, FL
Flag

Affected Samples Compou Used Reason

Volatiles

56293 1,1,1-trichloroethane J low internal standard areas
carbon tetrachloride J low internal standard areas
vinyl acetate J low internal standard areas
bromodichloromethane J low internal standard areas
1,2-dichloropropane J low internal standard areas
cis and trans 1,3-dichloropropene J low internal standard areas
trichloroethene J low internal standard areas
dibromochloromethane J low internal standard areas
1,1,2-trichloroethane J low {internal standard areas
benzene J low internal standard areas
bromoform J low internal standard areas
4-methyl-2-pentanone J low internal standard areas
2-hexanone J low internal standard areas
tetrachloroethene J low internal standard areas
1,1,2,2-tetrachloroethane J low internal standard areas
toluene ’ J low internal standard areas
chlorobenzene J low internal standard areas
ethylbenzene J low internal standard areas
styrene J low internal standard areas
xylene (total) J low internal standard areas

56295, 56300 trichloroethene J less than quantitation limit

56300 benzene J less than quantitation limit

56302 acetone J greater than quantitation limit

Extractables

56289, 56290, S6292 nitrobenzene R unacceptable QC recovery

56293, 56294 naphthalene R unacceptable QC recovery
2-methylnaphthalene R unacceptable QC recovery
acenaphthylene J low QC recovery

56291 all extractables R sample extracted over 30 days

after date of sampling

56295, 56300 chrysene : J low QC recovery

56301 di-n-butylphthalate J low QC recovery

esticide

56291 heptachlor epoxide J <quantitation limit
dieldrin J <quantitation limit
4,47 -DDT J “<quantitation limit
alpha-chlordane J <quantitation limit
gamma-chlordane J <gquantitation limit
all other pesticides R excessgsive extraction holding time



ORGANIC DATA QUALIFIER REPORT

SAS Number

Case Number 16059 Project Number 91-369
= Site 1.D. NAVTELL, Ft. Lauderdale, FL
Flag
_ Affected Samples Compound or Fraction Used Reason
v
56293 1,1,1-trichloroethane J low internal standard areas
= carbon tetrachloride J low internal standard areas
vinyl acetate J low internal standard areas
bromodichloromethane J low internal standard areas
- 1,2-dichloropropane J low internal standard areas
cis and trans 1,3-dichloropropene J low internal standard areas
trichloroethene J low internal standard areas
dibromochloromethane J low internal standard areas
- 1,1,2-trichloroethane J low internal standard areas
benzene J low internal standard areas
bromoform J low internal standard areas
-~ 4-methyl-2-pentanone J low internal standard areas
2-hexanone J low internal standard areas
tetrachloroethene J low internal standard areas
1,1,2,2-tetrachloroethane J low internal standard areas
- toluene ' J low internal stindard areas
chlorobenzene J low internal standard areas
ethylbenzene J low internal standard areas
- styrene J low internal standard areas
xylene (total) J low internal standard areas
56295, 56300 trichloroethene J less than quantitation limit
_ 56300 benzene J less than quantitation limit
56302 acetone J greater than quantitation limit
Extractables
- 56289, 56290, 56292 nitrobenzene R unacceptable QC recovery
56293, 56294 naphthalene R unacceptable QC recovery
2-methylnaphthalene R unacceptable QC recovery
_ acenaphthylene J low QC recovery
56291 all extractables R sample extracted over 30 days
after date of sampling
56299, 56300 chrysene J low QC recovery
~ 56301 di-n-butylphthalate J low QC recovery
Resticides
56291 heptachlor epoxide J <quantitation limit
dieldrin J <quantitation limit
4,47 -DDT J “<quantitation limit
- alpha-chlordane J <quantitation limit
gamma-chlordane J <quantitation limit
all other pesticides R excessive extraction holding time



ORGANIC DATA QUALIFIER REPORT

Case Number 16059 Project Number 91-369 SAS Number
Site I.D. NAVTELL, Ft. Lauderdale, FL
Flag

Affected Sapples = Compound ox Fraction @  Used = = Reason

56293 1,1,1-trichloroethane J low internal standard areas
carbon tetrachloride J low internal standard areas
vinyl acetate J low internal standard areas
bromodichloromethane J low internal standard areas
1,2-dichloropropane J low internal standard areas
cis and trans 1,3-dichloropropene J low internal standard areas
trichloroethene J low internal standard areas
dibromochloromethane J low internal standard areas
1,1,2-trichloroethane J low Iinternal standard areas
benzene J low internal standard areas
bromoform J low internal standard areas
4-methyl-2-pentanone J low internal standard areas
2-hexanone J low internal standard areas
tetrachloroethene J low internal standard areas
1,1,2,2-tetrachloroethane J low internal standard areas
toluene ’ J low internal stiandard areas
chlorobenzene J low internal standard areas
ethylbenzene J low internal standard areas
styrene J low internal standard areas
xylene (total) J low internal standard areas

56295, 56300 trichloroethene J less than quantitation limit

56300 benzene J less than quantitation limit

56302 acetone J greater than quantitation limit

Extractables

56289, 56290, 56292 nitrobenzene R unacceptable QC recovery

56293, 56294 naphthalene R unacceptable QC recovery
2-methylnaphthalene R unacceptable QC recovery
acenaphthylene J low QC recovery

56291 all extractables R sample extracted over 30 days

after date of sampling

56295, 56300 chrysene J low QC recovery

56301 di-n-butylphthalate J low QC recovery

56291 heptachlor epoxide J <quantitation limit
dieldrin J _<quantitation limit
4,4 -DDT J <quantitation limit
alpha-chlordane J <quantitation limit
gamna-chlordane J <quantitation limit
all other pesticides R excessive extraction holding time



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV
Environmental Services D[ivision
College Station Road, Athens, Ga. 30613

**** * MEMORANDUM*® * % % %%

DATE: 05/24/91

SUBJECT: Results of Extractable Organic Analysis;
91-3 NAVTELL

ET LAUDERD FL

E NO: 16059

re nighec

FROM: .
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed cn the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers were required.

If you have any questions please contact me.

ATTACHMENT

My



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV
Environmental Services Division
College Station Road, Athens, Ga. 30613

*xkX* *MEMORANDUM* * * * %%

DATE: 05/24/91

SUBJECT: Results of Pesticide/PCB Analysis;
91-36 NAVTELL

F AUDERD FL

E NO: 16059

FROM: WK1 h
Chief, LaboraYory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers were required.

If you have any questions please contact me.

ATTACHMENT

Iy



UNITED STATES ENVRRONMENTAL PROTECTION AGENCY
gion 1V

Environmental Services Division
College Station Rpad, Athens, Ga. 30613

*xx kX MEMORANDUM* * % % %%

DATE: 05/24/91

SUBJECT: Results of Purgeable Organic Analysis;
91-349 NAVTELL

FT LAUDERD FL

CKSE NO: 16059

Chief, Laboretory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached i: a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers were required.

If you have any questions please contact me.

ATTACHMENT



PESTICIDES/PCB’'S DATA REPORT
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s+ PROJECT NO. 91-369

s*  SOURCE: NAVTELL
L84 STATION 1D: TB-O1IW
*+  CASE NUMBER: 16059

SAMPLE AND ANALYSIS MANAGE

MENT SYSTEM

EPA-REGION IV ESD. ATHENS., GA. 05/23/91
SAMPLE NO. 56301 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M_COHEN S
CITY: FT LAUDERD ST: FL b

COLLECTION START: 03/20/91 0700 STOP: 00/00/00 *s

SAS NUMBER: D. NUMBER: AM29 b

$2% & % £ ® 2 % %2 % £ % 2 T ¥ OB ¥ % % % % R % ¢ % F %X £ % % % % % % % % %

UG/L ANALYTICAL RESULTS UG/L
.050U0 ALPHA-BHC .50U
.050U BETA-BHC 1oy
.050U DELTA-BHC NA
.O50U GAMMA-BHC (L INDANE)

.050U HEPTACHLOR .50U
.050U ALDRIN . 50U
.050U HEPTACHLOR EPOXIDE 1.0U
.050U0 ENDOSULFAN I (ALPHA) . 50U

.10U DIELDRIN . 50U

.10U 4,4'-DDE (P.P’-DDE) -50U

.10U ENDRIN 50U

.10U ENDOSULFAN Il (BETA) - S0u

.10U 4,4’-DDD (P,P’-DDD) 1.0U

.10U  ENDOSULFAN SULFATE 1.0V

.10U 4,47-0DT (P.P’-DDT)

222 FOOTNOTES s+

*A-AVERAGE VALUE

*NA-NOT ANALYZED sNAI-INTERFERENCES *J-ESTIMATE

sK—-ACTUAL VALUE IS KNOWN 1O BE LESS THAN VALUE GIVEN =L-ACTUAL VALUE I
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM

Og—ggug?gagaTgé EEAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
s~

1. WHEN NO VALUE 1S REPORTED, SEE C

s
¥ & %2 2 % % ¥ % % * X % % ¥ & x $ F¥ &£ X % ¥ 3 5 % & ¥ EXX

ANALYTICAL RESULTS

ME THOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE) /1
GAMMA-CHL ORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE

PCB-1016 (AROCLOR 10
PCB-1221 (ARQCLOR 12
PCB-1232 (AROCLOR 12
PCB-1242 (AROCLOR 12
PCB-1248 (AROCLOR 12
PCB-1254 (AROCLOR 12
PCB~1260 (AROCLOR 12

D VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
S KNOWN 7O BE GREAYER THAN VALUE GIVEN

HLORDANE CONSTITUENTS.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA.

PESTICIDES/PCB’S DATA REPORT

05/23/91

...“""!'."l!‘.""t".'l“'l".""l'lt‘t“t‘tl"‘t““'litll"'

*s PROJECT NO. 91-369
vs  SOURCE: NAVTELL

ss STATION ID: MW-0O1
s CASE NUMBER: 16059

SAS NUMBER:

*¥¥E £ ¥ % & 2 ¥ T ¥ X % X X B & % T & %S g X X £ ¥ ¥ X ¥ % % X & %X %X X

UG/L ANALYTICAL RESULTS

.050U  ALPHA-BHC

050U BETA-BHC

050U DELTA-BHC

050U GAMMA—BHC (L INDANE)

050U HEPTACHLOR

/050U ALDRIN

050U HEPTACHLOR EPOXIDE

050U ENDOSULFAN I (ALPHA)

10U DIELDRIN

10U 4.4°-DDE (P,P’-DDE)

10U ENDRIN

10U ENDOSULFAN I1 (BETA)

10U 4,4’-DDD (P,P’-DDD)

.10U ENDOSULFAN SULFATE

10U 4.4°-DDT (P.P’-DDT)
++sFOOTNOTESss s

sA-AVERAGE VALUE *NA-NQT ANALYZED *NA] - INTERFERENCES
sK-ACTUAL VALUE 1S5 KNOWN 10 BE LESS THAN VALUE GIVEN

SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START: 03/20/91

COLLECTED BY: M _COHEN *2

ST: FL
1630 STOP: 00/00/00 .

D. NUMBER: AM34 e

uG/L

.50V
10U

£ £ % ® ¥ $§ % & & ¥ & % % %X % ¥ ¥ 2 %

LR
£ ® %X % £ * £ ¥ % ¥ XXX

ANALYTICAL RESULTS

ME THOXYCHLOR
ENDRIN KETONE

NA ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE) /!

«J-ESTIMATED VALUE

GAMMA-CHLORDANE
ALPHA-CHLORDANE /
TOXAPHENE
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

(AROCLOR
(AROCLOR
(AROCLOR
(AROCLOR
(AROCLOR
(AROCLOR
(AROCLOR

- ek s ~
NRNNVRONO NN

*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

| —ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

sC-CONFIRMED BY GCMS L

WHEN NO VALUE IS REPORTED, SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCB’S DATA REPORT

S8 % 2 % % S & % % % K ¥ T B R L R S S E T X S T T E S T S T T T X X T X XK LT X X FE S E S R ¥ E S TS K KT X R RS EES

+s  PROJECT NO. 91-369

s+ SOURCE: NAVTELL
. STATION ID: MwW-02
e CASE NUMBER: 16059

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS., GA. 05/23/91

SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF  COLLECTED BY: M COHEN *e
CITY: FT LAUDERD ST: b

COLLECTION START: 03/20/91 1435 STOP. 00/00/00 *s

SAS NUMBER: D. NUMBER: AM37 hibd

x%

£2% % % & % & % $ % ¥ % $ X % & % % % E ¥ %X £ % £ % T X T S % % T % ¥ % % £ £ £ B %X X % X ¥ %X % X X ¥ % E % ¥ £ £ £ £ 3 % X % X £%%

ANALYTICAL RESULTS

UG/t

.050U ALPHA-BHC

.050U  BETA-BHC

.050U DELTA-BHC

.050U GAMMA-BHC (LINDANE)
.050U HEPTACHLOR
.050U ALDRIN

.050U HEPTACHLOR EPOXIDE
.050U ENDOSULFAN I (ALPHA)
-10U  DIELDRIN

. 10U ,4'-DDE (P.P’'-DDE)
.10U ENDRIN

-10U ENDOSULFAN I1 (BETA)
.10U 4,4’'-DDD (P,P’-DDD)
- 10U ENDOSULFAN SULFATE
10U 4.4'-DDT (P.P’'-DDT)

*ssFOOTNOTESs»+

*A-AVERAGE VALUE

*NA-NOT ANALYZED

UG/L ANALYTICAL RESULTS

.50U METHOXYCHLOR
.10U ENDRIN KETONE
NA ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE) /1
.50U GAMMA-CHLORDANE /2
.50U ALPHA-CHLORDANE /2
1.0U TOXAPHENE
.50U PCB-1016 (AROCLOR 10
.50V PCB-1221 (AROCLOR 12
.50U PCB-1232 (ARQCLOR 12
.50U0 PCB-1242 (AROCLOR 12
.50U PCB-1248 (ARQCLOR 12
1.0U PCB-1254 (AROCLOR 12
1.0U PCB-1260 (AROCLOR 12

oNAI-INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN 7O BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

tg—ggug?gagSTge ggag DATA UNUSABLE. COMPOUND MAV OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.
2~

1. WHEN NO

VALUE IS REPORTED, SEE CHLORDANE CONSTITUENTS.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS — DATA REPORT

$¢% % & 3 % % &5 X £ 32 % 2 &£ $ 2 % % %X £ % T X T ¥ X % 2 ¥ OB OB & X % X S % P X % T % X F 5 K £ X $ OB K T R S E E X T OE K X F K F XX

LA PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M _COHEN b
L SOURCE: NAVTELL CITY: FT LAUDERD ST: FL .
. STATION ID MW-02 COLLECTION START: 03/20/91 1435  STOP: 00/00/00 A
Lh CASE NO.: 16059 SAS NO.: D. NO.: AM37 MD NO: AM37 x

LR 4

s
*%% & & ¥ % % 3 £ ¥ T $ % %X % % X X T £ %T X R £ % X & % % £ X X FT K % R F %X X % X $ £ X %X £ %X K $ & £ B X X ¥ & X X ¥ X % ¥ ¥ ¥ OFER

ANALYTICAL RESULTS UG/L
10J 1 UNIDENTIFIED COMPOUND

s#sFOOTNOTESs »»
*A~-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES =J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF ERESENCE Of MATERIAL

*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIV
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER 1S THE MINIMUM QUANTITATION LIM
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALVSIS IS NECESSARY FOR VERIFICATICN.



EXTRACTABLE ORGANICS DATA REPORT

s+  PROJECT NO. 91-369
*s  SOURCE: NAVTELL
*s  STATION ID: TB-O1W

e

s+  CASE NO.: 16059
UG/L ANALYTICAL

10U  PMENOL

10U BIS(2-CHLOROETHYL) ETHER
10U 2~CHLOROPHENOL

10U . 1,3-DICHLOROBENZENE

10U 1.4-DICHLOROBENZENE

10U 1,2-DICHLOROBENZENE

10U 2-METHYLPHENOL

10U 2.2’-CHLOROISOPROPVLETHER
10V (3-AND/OR 4-)METHYLPHENOL
10U N-NITROSODI-N-PROPYLAMINE
10U HEXACHLOROE THANE

10U  NITROBENZENE

10U 1SOPHORONE

10V 2-N1TROPHENOL

10U 2,4-DIMETHYL PHENOL

10U BIS(2-CHLOROETHOXY) METHA
10U 2.,4-DICHLOROPHENOL

o
(=4
-

,2,4-TRICHLOROBENZENE
10U NAPHTHAL ENE

10U 4-CHLOROANIL INE

10U HEXACHLOROBUTADIENE

10U 4-CHLORO-3—-ME THYLPHENOL
10V 2-ME THYLNAPHTHAL ENE

10U HEXACHLOROCYCLOPENTADIENE
t1ou 2.4.6-TRICHLOROPHENOCL
50U 2,4,5-TRICHLOROPHENOL
10U 2-CHLORONAPHTHALENE

Sou 2 NITROANILINE

10U DIMETHYL PHTHALATE

10U ACENAPHTHYLENE

10V 2,6-DINITROTOLUENE

222 FOOTNOTES? 22
sA-AVERAGE VALUE sNA-NOT ANAL
+K-ACTUAL VALUE IS KNOWN TO B

SAMPLE NO. 56301

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA.

83 % £ % % % % % & % 4 B S T % % ¥ F HE G S T B Y TS S T S L K XL T LT LT E X S E L FERE LR E E T T S E L XX TS T X P T AN

SAMPLE TYPE:

SAS NO. :
RESULTS

NE

(HCCP)

YZED *NAT-INTERFERENCES

GROUNDWA

PROG ELEM: NSF

CITY:

DERD
COLLECTION START: 03/20/91 0700

COLLECTED BY M _COHEN
FT LAUD F

D. NO.: AM29

285 2 ¥ 2 % % % ¥ ¥ ¢ % B X £ F ¥ % P K E % ¥ B % X £ % T & % £ 3 £ T FE K £ % E &£ T £ 5 % & T & B % x B X E R X X X X £ F XX T KT

UG/L

*J-ESTIMATED VALUE

ANALYTICAL RESULTS

3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-N1TROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYL PHTHALATE
4-CHLOROPHENYL PHENYL ETHER
FLUORENE
NITROANILI
2-METHYL —DINITROPHENO
N-NI1TROSODIPHENYLAMINE /DIPHENYLAMINE
4 BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE (HCB)
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
CARBAZOLE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BENZYL BUTYL PHTHALATE
3.3'-DICHLOROBENZ IDINE
BENZO(A)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYLPHTHALATE
BEN20(B AND/OR K)FLUORANTHENE
BENZO-A-PYRENE
INDENO (1,2,3-CD) PYRENE
DIBENZO(A,H)ANTHRACENE
BENZO(GHI )PERYLENE

BE LESS THAN VALUE GIVEN +*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION L
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT.

L
STOP: 00/00/00

05/23/91

* %
L& 4
%
e
s

*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91

EXTRACTABLE ORGANICS DATA REPORT

S4% 2 % ¥ % ¥ 2 #£ $ X FT T BT S ¥ T FT &£ S X F ¥ % B F OZE %X % E R % K ¥ XT S OB R S S S T X CE F X S T X £ OFOE S X ZFT R SRR 2 X OV OFP S XXX

*s PROJECT NO. 91-369 SAMPLE NO. 56295 SAMPLE TYPE:. GROUNDWA PROG ELEM: NSF  COLLECTED BY: M COHEN 2
s SOURCE : NAVTELL CITY: FT LAUDERD ST bk
s STATION ID: MW-O1 COLLECTION START: 03/20/91 1630 STOP: 00/00/00 ::
L]
ss  CASE NO.: 16059 SAS NO.: D. NO.: AM34 ks
8% % %X % T * 3 3 T % % % ¥ B & B £ £ % % % ¥ £ X % £ T 2 T R X T %K £ % £ %2 X % ¥ %X %X ¥ S % 2 %R % £ ¥ £ % % % % ¥ ¥ T % & ¥ 3 F ¥XEX

uG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

10V PHENOL souU 3-NITROANILINE

10V BIS(2- CHLOROETHVL) ETHER 10U ACENAPHTHENE

10U 2-CHLOROP 50U 2.4-DIN]ITROPHENOL

10U 1. 3—DICHLOROBEN2ENE 50U 4-N]1 YROPHENOL

10U 1.4-DICHLOROBENZENE 10U DIBENZOFURAN

10U 1,2-DICHLOROBENZENE 10U 2.4-DINITROTOLUENE

10U 2-METHYL PHENOL 10U DIETHYL PHTHALATE

10U 2,2 ~CHLORCISOPROPYLETHER 10U 4-CHLOROPHENYL PHENYL ETHER

10U (3-AND/0R 4- )METHYLPHENOL 10U FLUORENE

10U N-NITROSOODI-N-PROPYLAMINE S0U 4-NITROANILIN

10U HE XACHLOROE THANE 50U 2-METHYL -4, 6-DINITROPH

10U N]TROBENZENE 10U N—NITROSODIPHENYLAMINE DIPHENVLAMINE

10U 1SOPHORONE 100 4 -BROMOFPHENYL PHENYL ETHER

10U 2-N1TROPHENOL 10U HEXACHLOROBENZENE (HCB)

10U 2.4-DIMETHYLPHENOL 50U PENTACHLOROPHENOL

10U BlS(2-CHLOROETHOXY) ME THANE 10U PHENANTHRENE

10U 2.4~ DICHLOROP ENOL 10U ANTHRACENE

10V 1,2.4~TRICHLOROBENZENE NA CARBAZOLE

10U NAPHTHALENE 10U DI-N-BUTYLPHTHALATE

10U 4~-CHLOROANIL INE 10U FLUORANTHENE

10U HEXACHLOROBUTADIENE 10U PYRENE

10V 4—CHLORO—-3-ME THYLPHENOL 10U BENZYL BUTYL PHTHALATE

10U 2-METHYLNAPHTHALENE 20U 3.3'-DICHLOROBENZIDINE

10U HEXACHLOROCYCLOPENTADIENE (HCCP) 10U BENZO( A)ANTHRACENE

10U 2.4,6-TRICHLOROPHENOL 10UJ CHRYSENE

50U 2.4,5-TRICHLOROPHENCL 10U BIS(2-ETHYLHEXYL) PHTHALATE

10U 2- CHLORONAPHTHALENE 10U DI-N-OCTYLPHTHALATE

50U 2-NITROANILINE 10U BENZO(B AND/OR K)FLUORANTHENE

10U DIMETHYL PHTHALATE 10U BENZO-A-PYRENE

10V ACENAPHTHYLENE 10U INDENQ (1,2,3-CD) PYRENE

10V 2.6-DINITROTOLUENE 10U DIBENZO(A,H)ANTHRACENE

10U BENZO(GHI )PERYLENE

222FOOTNOTESs e

sA-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM

*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/23/91
EXTRACTABLE ORGANICS DATA REPORT
*%E * ¥ % 2 % $ ¥ ¥ T ¥ ST R B S R % T E R R S S ¥ B S £ S S ¥ E ¥ T X F X ¥ Y E R ET X S EE K E X S E S E T X R R ¥ R E X XS
ss PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN s
L4 SOURCE: NAVTELL CITY: FT LAUDE ST: FL AAd
sse STATION ID: Mw-02 COLLECTION START 03/20/91 1435 STOP: 00/00/00 ::
s
*+  CASE NO.: 16059 SAS NO. : D. NO.: AM37 *x
¥¥E £ ¥ % X £ ¥ 3 X T £ £ % X £ £ %X ¥ & K & ¥ ¥ ¥ T T T X % X X K OB X X X X X X R £ X X OB K X ¥ OE & OF T ¥ E X X R £ X %2 X X % X XXX
UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS
10U PHENO! 50U 3-NITROANILINE
10U BIS(Z CHLOROETHYL) ETHER 10U ACENAPHTHENE
10U 2-CHLOROPHENOL 50U 2,4-DINITROPHENOL
10U 1.3-DICHLOROBENZENE 50U 4-N] TROPHENOL
10U 1.4-DICHLOROBENZENE 10U DIBENZOFURAN
10U 1.2-DICHLOROBENZENE 10U 2,4-DINITROTOLUENE
10U 2-METHYLPHENOL 10U DIETHYL PHTHALATE
10U 2,2’ —-CHLOROISOPROPYLETHER 10U 4-CHLOROPHENYL PHENYL ETHER
10U (3-AND/OR 4-)METHYLPHENOL 10V FLUORENE
10U N-NITROSODI~-N-PROPYLAMINE 50U 4- NITROANILI NE
10U HE XACHLOROE THANE 50U 2-METHYL~-4,6-DINI TROPHENOL
10U NITROBENZENE 10U N-NITROSODIPHENYLAMINE /01 PHENYLAMINE
10U 1SOPHORONE 10U 4- BROMOPHENYL PHENYL ETHER
10U 2-N]ITROPHENOL 10U HEXACHLOROBENZENE (HCB)
10U 2,4-DIMETHYLPHENOL 50U PENTACHLOROPHENOL
10U BIS(2- CHLOROETHOXV) ME THANE 10V PHENANTHRENE
10V 2.4-DICHLOROPHENO 10U ANTHRACENE
10V 1,2.4 TRICHLOROBENZENE NA CARBAZOLE
10U NAPHTHALENE 10Uy  DI-N-BUTYLPHTHALATE
10U 4-CHLOROANIL INE 10U FLUQRANTHENE
10U HEXACHLOROBUTADIENE 10U PYRENE
10U 4-CHLORO-3~-METHYLPHENOL 10U BENZYL BUTYL PHTHALATE
10U 2-METHYUNAPHTHALENE 20U 3,3'-DICHLOROBENZIDINE
10U HEXACHLOROCYCLOPENTADIENE (HCCP) 10U BENZO(A)ANTHRACENE
10U 2.4,6-TRICHLOROPHENOL 10UJ CHRYSENE
50U 2,4,5-TRICHLOROPHENOL 20U BIS(2-ETHYLHEXYL) PHTHALATE
10U 2- CHLORONAPHTHALENE 10U DI-N-OCTYLPHTHALATE
SoU 2 NITROANILINE 10U BENZO(B AND/OR K)FLUORANTIIENE
10U DIMETHYL PHTHALATE 10U BENZO-A PVREN
10U ACENAPHTHYLENE 10U INDENO (1,2,3-CD) PYRENE
10V 2,6-DINITROTOLUENE 10U DIBENZO(A , H) ANTHRACENE
10U BENZO(GHI )PERYLENE
s2sFOOTNOTES* s

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES sJ-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALVSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91
PURGEABLE ORGANICS DATA REPORT

".".t.l"‘."".‘l.l‘l"""‘.‘.Qtttttll‘t.‘t't“.“l"‘l""""‘

LR PROJECT NO. 91-369 SAMPLE NO. 56301 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN b
s SOURCE : NAVTELL CITY: FT LAUDERD ST b
s+  STATION 1D0: TB-OIW COLLECTION START: 03/20/91 o7oo STOP. 00/00/00 .
*e
s CASE NO.: 16059 SAS NO.: D. NO.: AM29 hibd
8P 2 % S £ % P T BT T T OF T K E S £ £ T X T X T E R X T 3R OE YOS OE F X £ X E LT T X E KK K $ T XX EFT LK X T X LR L X £ X B2

UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

10U CHLOROME THANE 5U 1,2- DICHLOROPROPANE

10U BROMOME THANE SU CIS-1,3-DICHLOROPROPENE

10U VINYL CHLORIDE 10) TRICHLOROETHENE(TRICHLOROETHVLENE)

10U = CHLOROE THANE Sy D 1BROMOCHL OROME THANE

6U METHYLENE CHLORIDE 5U 1,1,2-TRICHLOROE THANE

20U ACETONE S5U BENZENE

Su CARBON DISULFIDE Su TRANS-1, 3-DICHLOROPROPENE

Su 1.1-DICHLOROETHENE (1, 1~-DICHLOROETHYLENE ) 50 BROMOF ORM

SuU 1. 1-DICHLOROE THANE 10U METHYL 1SOBUTYL KETONE

SuU 1,2-DICHLOROETHENE (TOTAL) 10U METHYL BUTYL KETONE

8u CHLOROFORM SU TE TRACHLOROE THENE ( TETRACHLOROETHYLENE)

SuU 1,2-DICHLOROE THANE 5U 1,1.2,2-TETRACHLOROE THANE

10U METHYL ETHYL KETONE 5U TOLUENE

SuU 1,1, 1-TRICHLOROE THANE SU CHLOROBENZENE

5U CARBON TETRACHLORIDE 5y ETHYL BENZENE

5u BROMOD I CHLOROME THANE 5u STYRENE

sU TOTAL XYLENES

*ssREMARKS =« *+*REMARKS*+ =
«22FOOTNOTESs e

sA-AVERAGE VALUE sNA-NOT ANALYZED sNAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*sU—MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALVSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA.

PURGEABLE ORGANICS DATA REPORT

.'..‘.‘l.'..‘tt"“t.'ll."‘t.'..!l"tt.ttt't.‘ttl"“l".'

PROG ELEM: NSF  COLLECTED BY: MFCOHEN

*+  PROJECT NO. 91-369 SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA

05/23/91

s 2t x 8 v ¥EY

*3
%
R
LR 4
*s

had SOURCE: NAVTELL CITY: FT LAUDERD

ss STATION ID: MW-O1 COLLECTION START: 03/20/91 1630 STOP: 00/00/00

e

e CASE NO.: 16059 SAS NO.: D. NO.: AM34

TEE $ % % 5 £ 3 % ¥ $ F £ T L B F T T T E E £ T E B X 2 % % T FT L B F £ ¥ % % %5 £ £ X 5 ¥ % X F ¥ X X T YT &£ £ P R F ¥ XX X X £3%
UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS
10U CHLOROME THANE 5U 1. 2-DICHLOROPROPANE
10U BROMOME THANE 5U C1S-1.3-DICHLOROPROPENE

10U VINYL CHLORIDE

10U CHLOROE THANE

8U METHYLENE CHLORIDE
ACETONE

SU  CARBON DISULFIDE

50 1, 1-DICHLOROETHENE (1, 1-DICHLOROETHYLENE)
SU 1. 1-DICHLOROE THANE

Su 1.2-DICHLOROETHENE (TOTAL)

SU CHLOROFORM

Su 1, 2-DICHLOROE THANE

10U  METHYL ETHYL KETONE

Su 1,1, 1-TRICHLOROE THANE

Su CARBON TETRACHLORIDE

5U BROMOD I CHL OROME THANE

sssREMARKS»*»

*2sFOOTNOTESe s

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES sJ-ESTIMATED VALUE

2J TRICHLOROETHENE(TRlCHLOROETHVLENE)
SU  DIBROMOCHLOROME THANE
5U 1,2~-TRICHLOROE THANE
Su BENZENE
=1 TRANS~-1, 3-DICHLOROPROPENE
5U BROMOFORM
10U  METHYL ISOBUTYL KETONE
10U  METHYL BUTYL KETONE
SU TETRACHLOROETHENE(TETRACHLOROETHYLENE)
Su . 2, 2-TETRACHLOROE THANE
S5U TOLUENE
SU CHLOROBENZENE
5U ETHYL BENZENE
5U  STYRENE
5U TOTAL XYLENES
*2sREMARKS s+ *

sK-ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN +L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

+«N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/23/91
PURGEABLE ORGANICS DATA REPORT
%48 % B % ¥ 3 £ 3 S T % FE T % % S % % ¢ T T X XK S S & R S S S K T E X E T X F L X X YT EE T X B ® E T X E X & X T T XK X ¥ K XX
b PROJECT NO. 91-369 SAMPLE NO. S6300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF  COLLECTED BY: M COHEN *s
se SOURCE : NAVTELL CITY: FT LAUDERD ST: FL b
ss STATION ID: MwW-02 COLLECTION START: 03/20/91 1435 STOP: 00/30/00 ':
e *
ex  CASE NO.: 16059 SAS NO.: D. NO.: AM37 b
L% 3 3T % T 3 T &£ S ¥ £ S R % % & % T S T % E X £ % X X £ % % T P K % £ % £ % B ¥ £ ¥ X £ T X L K X E X ¥ T F X ¥ E £ T K ¥ E S22
UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS
10U CHLOROME THANE 5u DICHLOROPROPANE
10U BROMOME THANE SuU CIS 3-DICHLOROPROPENE
10U VINYL CHLORIDE .54 TRICHLOROETHENE(TRICHLOROETHVLENE)
10V CHLOROE THANE SU  DIBROMOCHLOROME THANE
70  METHYLENE CHLORIDE Sy 1,1, 2-TRICHLOROE THANE
10U ACETONE .5J BENZENE
Su CARBON DISULFIDE 5U TRANS-1, 3-DICHLOROPROPENE
SU -DICHLOROETHENE(1 1-DICHLOROETHYLENE) S5y BROMOFORM
Su -DICHLOROE THANE 10U METHYL ISOBUTYL KETONE
SU 2 DICHLOROETHENE (TOTAL) 10U METHYL BUTYL KETONE
5U CHLOROFORM 5Y TETRACHLOROETHENE(TETRACHLOROETHYLENE)
Su , 2-DICHLOROE THANE Su 1,1,2,2-TETRACHLOROE THANE
10V METHYL ETHYL KETONE 5U TOLUENE
Sy 1. =TRICHLOROCE THANE S5U  CHLOROBENZENE
5u CARBON TETRACHLORIDE 5U ETHYL BENZENE
5u BROMOD I CHLOROME THANE SU  STYRENE

5u TOTAL XYLENES

s tREMARKS# == sssREMARKSs*»

s3sFOOTNOTESe=»
*A-AVERAGE VALUE *NA-NOT ANALYZ2ED sNAI-INTERFERENCES sJ-ESTIMATED VALUE +N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION 1V ESD, ATHENS. GA. 05/23/91
PESTICIDES/PCB’S DATA REPORT

288 & ® 5 % ¥ % % 3 £ % % 3 $ %L ¥ &€ % % &€ %L % E T % % ¥ STV X L LT X OFE OB OE SR OE X B S P FE S X R EE XK K ¥ E R ST FE T T ® T RS

s PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN te
L SOURCE : NAVTELL CITY: FT LAUDERD ST: FL b
s STATION ID: SS-01 COLLECTION START: 03/20/91 1035 sSToP: 00/00/00 s
LA CASE NUMBER: 16059 SAS NUMBER: D. NUMBER: AM30 ::
(]
£E% B 8 % £ 2 3 % % % % * £ £ T &£ T & T ¥ T ¥ X K X £ ¥ £ ¥ £ % &£ ¥ £ % £ % % % F ¥ OE Y OF R £ B % % X ® £ B T X OE X OF X 3 ¥ R XNX

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

18U ALPHA-BHC 180U ME THOXYCHLOR

18U BETA-BHC 35U ENDRIN KETONE

18U DELTA-BHC NA ENDRIN ALDEHYDE

18V GAMMA-BHC (L INDANE) CHLORDANE (TECH. MIXTURE) /1

18V HEPTACHLOR 180V GAMMA-CHLORDANE /2

180 ALDRIN 180U ALPHA-CHLORDANE /2

18U HEPTACHLOR EPOXIDE 350V TOXAPHENE

18U ENDOSULFAN 1 (ALPHA) 180U PCB-1016 (AROCLOR 1016)

asu DIELDRIN 180U PCB-1221 (AROCLOR 1221)

350 4.4'-DDE (P,P’-DDE) 180U  PCB-1232 (AROCLOR 1232)

35U ENDRIN 180U PCB-1242 (AROCLOR 1242)

35U ENDOSULFAN 11 (BETA) 180U PCB-1248 (AROCLOR 1248)

35U 4.4’ -DDD P’ -DDD) 350U PCB-1254 (AROCLOR 1254)

35U ENDOSULFAN SULFATE 350V PCB-1260 (AROCLOR 1260)

3su 4,4'-DDT (P,P’'-DDT) 9 PERCENT MOISTURE
sssREMARKSss» +s2REMARKSs s »
22 FOOTNOTES# s

*A-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCt OF MATERIAL
sK~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.
*C-CONFIRMED BY GCMS 1. WHEN NO VALUE 1S REPORTED, SEE CHLORDANE CONSTITUENTS.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD., ATHENS. GA. 05/23/91
PESTICIDES/PCB’S DATA REPORT

%% £ 2 % § % % 2 3 ¥ S B S % % S B S T X X S S T T E E E & T L E T T TS X E T BT R RS X ST E TS LT E 2 T E x2S XX A%

s PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY.: M COHEN 3
. SOURCE : NAVTELL CITY: FT LAUDERD ST: b
s STATION ID: SB-O1 COLLECTION START: 03/20/91 1145 STOP: 00/00/00 *
s CASE NUMBER: 16059 SAS NUMBER: D. NUMBER: AM31 ::
.s
X % % R £ ¥ £ 5 % F g T B E B S LT B E % T X T E T F K X £ P F T T YT Y L ORE E K K F X Y E S E T X X EEE XX F T E T E X F RN

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

18U ALPHA-BHC 180U ME THOXYCHLOR

18U BETA-BHC 35U ENDRIN KETONE

18U DELTA-BHC NA ENDRIN ALDEHYDE

18U GAMMA-BHC (L INDANE) CHLORDANE (TECH. MIXTURE) /1

18U HEPTACHLOR 180U GAMMA-CHLORDANE /2

18U ALDRIN 180U ALPHA-CHLORDANE /2

18U HEPTACHLOR EPOXIDE 350U TOXAPHENE

18U ENDOSULFAN I (ALPHA) 180V PCB-1016 (ARQCLOR 1016)

35U DIELDRIN 180U PCB-1221 (AROCLOR 1221)

35U 4,4’'-DDE (P,P'-DDE) 180U PCB~1232 (AROCLOR 1232)

35U ENDRIN 180U PCB—-1242 (AROCLOR 1242)

35U ENDOSULFAN 11 (BETA) 180U PCB-1248 (AROCLOR 1248)

3J5U -DDD (P.P’-DDD) 350U PCB--1254 (AROCLOR 1254)

35U ENDOSULFAN SULFATE 350U PCB-1260 (AROCLOR 1260)

3svu 4.4’-DDY (P.P’-DDT) 9 PERCENT MOISTURE
«ssREMARKS s » 2 sREMARKS s %
*22FOOTNQTES =+

*A-AVERAGE VALUE sNA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK—-ACTUAL VALUE 15 KNOWN TO BE LESS THAN VALUE GIVEN sL—ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
*C—CONFIRMED BY GCMS t. WHEN NO VALUE IS REPORTED., SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCB‘S DATA REPORT

$S% % % 3 % % % % $ 6 £ % % % K * %X T &£ ¥ S £ T R L F & ¥ & % F % X 32 R S X R OE Y E K S X R ® LT E S E FT X P L L L E T R X K OIS

SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **

LR J
L 2
*s
*r
s

¥ £ % ¥ % % & % ¥ X X ¥ £ T F X 3 3 % % %X ® ¥ ¥ ¥ X % £ P T R % %X ¥

ANALYTICAL RESULTS

PROJECT NO. 91-369
SOURCE : NAVTELL
STATION ID: SS-02
CASE NUMBER: 16059

UG/KG

9.9UR ALPHA-BHC
9.9UR BETA-BHC
9.9UR DELTA-BHC
9.9UR GAMMA-BHC (L1
9.9UR HEPTACHLOR
9.9UR ALDRIN

NDANE )

3.3J HEPTACHLOR EPOXIDE

9.9UR ENDOSULFAN 1
4.3J DIELDRIN
20UR 4,4'-DDE (P.,P
20UR ENDRIN
20UR ENDOSULFAN 11
20UR 4.4°'-0DD (P,P

(ALPHA)
'-DDE)

(BETA)
'-DDD)

20UR ENDOSULFAN SULFATE

8.6J 4,4'-DOT (PP

22 sREMARKS 22
EXCESSIVE HOLDING TIME

*ssFOOTNOTES2=+

*A-AVERAGE VALUE

sK—-ACTUAL VALUE IS KNOWN 1O BE LESS THAN VALUE GIVEN

'=DDT)

*NA-NOT ANALYZED

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/23/91

CITY:

FT_LAUD ST e

COLLECTION START 03/20/91 1015 STOP. 00/00/00 o
SAS NUMBER: D.

99UR
20UR
NA

61J
45J

NUMBER: AM32 b

2 £ x * 3 % T &£ B %X % £ $ K ¥ X %X ® oZT X X & K X £ % % % % KNS

UG/KG

ANALYTICAL RESULTS

ME THOXYCHLOR

ENDRIN KETONE

ENDRIN ALDEHYDE

CHLORDANE (TECH. MIXTURE) /1
GAMMA-CHL ORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE

PCB-1016 (AROCLOR 1
PCB-1221 (ARQCLOR 1
PCB-1232 (AROCLOR 1
PCB-1242 (AROCLOR 1
PCB-1248 (AROCLOR 1
PCB-1254 (AROCLOR 1
PCB-1260 (ARQCLOR 1
PERCENT MOISTURE

s+ sREMARKS*3+

*NAI-INTERFERENCES +J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
WHEN NO VALUE 1S REPORTED, SEE CHLORDANE CONSTITUENTS.

*C-CONFIRMED BY GCMS

1



PESTICIDES/PCB’S DATA REPORT

*rs
L 2 4
E R

PROJECT NO. 91-369

SOURCE: NAVTELL

SAMPLE NO. 56292 SAMPLE TYPE: SOIL

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/23/91

2% 2 % % 5 £ 5 3 E S % % % & F S T X X ¥ XK E T L SR S K ST L N LT S L L L L L LT EE T T E L E X L S T E BT T L TR T % RS
PROG ELEM: NSF COLLECTED BY: M COHEN LA

CITY: FT LAUDERD ST s

COLLECTION START: 03/20/91 1255 STOP: 00/00/00 %

SAS NUMBER: D. NUMBER: AM33 b

*re
8

UG/KG ANALYTICAL RESULTS UG/KG
180  ALPHA-BHC 180U
180  BETA-BHC 36U
180  DELTA-BHC NA
18U  GAMMA-BHC (L INDANE)
18U  HEPTACHLOR 180U
18U  ALDRIN 180U
18U HEPTACHLOR EPOXIDE 360U
180  ENDOSULFAN I (ALPHA) 180U
36U DIELDRIN 180U
36U 4,4'-0DE (P.P’'-DDE) 180U
360 ENDRIN 180U
36U  ENDOSULFAN I (BETA) 180U
360 4,4'-DDD (P,P’-DDD) 360U
36U  ENDOSULFAN SULFATE 360U
36U 4,4’-DDT (P.P’-DDT) 12
++sFOOTNOTES =+

STATION ID: SB-02
CASE NUMBER: 16059

2% % % & 2 2 ¥ % T X FT B % % X G OB B X % ¥ % % % $ £ % T F X F %X £ K ¥ £ % £ F T T X T T X S X T £ F LT X S P X E XX T X R $T K XES$

*A-AVERAGE VALUE
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
1. WHEN NO VALUE IS REPORTED., SEE CHLORDANE CONSTITUENTS.

*C—CONF IRMED BY GCMS

*NA-NOT ANALYZED

L

ANALYTICAL RESULTS

METHOXYCHLOR

ENDRIN KETONE

ENDRIN ALDEHYDE

CHLORDANE (TECH. MIXTURE) /1
GAMMA-CHL ORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE

PCB-1016 (AROCLOR 10
PCB-1221 (AROCLOR 12
PCB-1232 (ARQCLOR 12
PCB-1242 (AROCLOR 12
PCB-1248 (AROCLOR 12
PCB-1254 (AROCLOR 12
PCB-1260 (AROCLOR 12
PERCENT MOISTURE

*NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

oL -ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/9N

PESTICIDES/PCB’S DATA REPORT
sEE % & ¥ B % ¥ 3 % BT R % B ®E OE % BT X %X B B % & % % X E X ST K T B N E X X NS S K X & £ T S R P X S X 2 TR E XK X E % oSEX
s PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY:. M COHEN A
b SOURCE : NAVTELL CITY: FT LAUDERD ST: FL e
s STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/G0O/00 s
e CASE NUMBER: 16059 SAS NUMBER: D. NUMBER: AM35 ::
[ 1]
*ET 5 X & % % x % % X % £ &£ X B ¥ X %X % ¥ X & ¥ ¥ % £ % & B ¥ FE £ % X % % % K X ¥ X X % % X E E £ £ £ T ¥ X ¥ X X X X ¥ % X £ %32

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

22U ALPHA-BHC 220U ME THOXYCHLOR

22U BETA-BHC 45U ENDRIN KETONE

22V DELTA-BHC NA ENDRIN ALDEHYDE

22U GAMMA-BHC (LINDANE) CHLORDANE (TECH. MIXTURE) /1

22V HEPTACHLOR 220V GAMMA-CHLORDANE /2

22V ALDRIN 2204 ALPHA-CHLORDANE /2

22U HEPTACHLOR EPOXIDE 450V TOXAPHENE

22U ENDOSULFAN 1 (ALPHA) 220U PCB-1016 (AROCLOR 1016)

45U DIELDRIN 220V PCB-1221 (AROCLOR 1221)

45U 4,4'-DDE (P,P’'-DDE) 220U PCB-1232 (AROCLOR 1232)

454 ENDRIN 220U PCB-1242 (AROCLOR 1242)

45Y ENDOSULFAN 11 (BETA) 220V PCB-1248 (AROCLOR 1248)

45U 4.4'-0D0 (F,P’'-DDD) 450U PCB-1254 (AROCLOR 1254)

45U ENDOSULFAN SULFATE 450V PCB—1260 (AROCLOR 1260)

45U 4.4’'-DDT (P,P’'-DDT) 29 PERCENT MOISTURE

s++FOOTNOTESs**
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREAYER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
*C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCB’S DATA REPORTY

SE% $ F % & % &€ &£ 3 5 & T $ E % ¥ BT X E T S C B BT R T E T L LK YT T ST E T L R S K R K X S S K $ X XSS T B K KL X T 5 E BN

L34
L] J
28
*re
s

PROJECT NO. 91-369
SOURCE: NAVTELL

STATION ID: SB-03
CASE NUMBER: 16059

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/23/91

SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M_COHEN ts
CITY: FT LAUDERD ST: FL s

COLLECTION START 03/20/91 1405 STOP: 00/00/00 ss

SAS NUMBER: D. NUMBER: AM36 b

$x% £ ¥ % % % 3 3 % T S BT % 3 £ S & % % % ¥ K % F X & X X 2 %X £ %2 £ % % % % £ ¥ X E L K % X K %X $£ B 3 & F F & XK ¥ X ¥ X % % % ¥ E¥F

UG/KG

27y ALPHA-BHC
27U BETA-BHC
27y DELTA-BHC

ANALYTICAL RESULTS

27V GAMMA-BHC (L INDANE)

27V HEPTACHLOR
ALDRIN

27U HEPTACHLOR EPOXIDE

27V ENDOSULFAN 1
54U DIELDRIN

(ALPHA)

540 4.4’'-DDE (P.P’-DDE)
54U  ENDRIN

S4U  ENDOSULFAN II (BETA)
540 4,4°'-DDD (P,P’-DDD)

54U ENDOSULFAN SULFATE

54U 4.4'-DDT (P.P

*+2FOOTNOTESe s

*A-AVERAGE VALUE

sK-ACTUAL VALUE IS KNOWN TO BE

'-DDT)

UG/KG ANALYTICAL RESULTS

270U  METHOXYCHLOR
54U ENDRIN KETONE
NA ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE) /1
270U  GAMMA-CHLORDANE /2

270U  ALPHA-CHLORDANE /2
540U  TOXAPHENE

270U  PCB-1016 (AROCLOR 1016)
270U  PCB-1221 (AROCLOR 1221)
270U  PCB-1232 (AROCLOR 1232)
270U  PCB-1242 (AROCLOR 1242)
270U  PCB-1248 (AROCLOR 1248)
540U PCB-1254 (AROCLOR 1254)
540U PCB-1260 (AROCLOR 1260)

41 PERCENT MOISTURE

*NA-NOT ANALYZED *NAT-INTERFERENCES +J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREAYER THAN VALUE GIVEN

«U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALVSIS IS NECESSARY FOR VERIFICATION.

sC—CONFIRMED BY GCMS

1. WHEN NO

VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT

#3288 ¥ % % % $ 3 % 3 % T X %X S S % T %X T % % £ % £ ¥ X S & % % B2 £ T X X % % 5 % % % %&£ % % % % % F X £ T FE ¥ L OF L T P X BT S OK PX2

L PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN ve
s SOURCE: NAVTELL CITY: FT LAUDERD ST: FL b
LA STATION ID: S$S-02 COLLECTION START: 03/20/91 1015  STOP: 00/00/00 b
b CASE .NO.: 16059 SAS NO.: D. NO.: AM32 MD NO: AM32 hehd

e s

S8 ¥ $ ¥ 2 ¥ ¥ % % 3T OF BT T %X % T T %X XY S ¥ T T OFT X ¥ OE O®E OE ¥E OE ¥ X T OE T XYY OE ¥ OE £ R £ % ¥ OF ¥ OE B E 5 E X £ % X ¥ ¥ E ST S KX

ANALYTICAL RESULTS UG/KG
4000J 10 UNIDENTIFIED COMPOUNDS

s sREMARKSs s ¢ s ssREMARKS®**
EXCESSIVE HOLDING TIME

*ssFOOTNOTES=»
sA-AVERAGE VALUE *NA-NOT ANALYZED +NAT-INTERFERENCES +J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK—-ACTUAL VALUE 1S KNOWN 10 BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
+R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS., GA. 05/23/9
MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
9% % 8 % % $ 3 £ 3 % % ¥ & % % % 3 % B £ % £ % % 3 % % £ £ X £ % X £ X % % % % % LT % T XK & T T OE E $ % B X X 5 F X 5 % T & KEX
e PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN b
LA SOURCE: NAVTELL CITY: FT LAUDERD ST b
hhd STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 *x
. CASE.NO.: 16059 SAS NO.: D. NO.: AM35 MD NO: AM3S s

b J
*TEE

%
!tl."t‘tt'tl""t!““""!t‘ttttt!"t!tttt'ttttt'*t’l't"tlt!tl

ANALYTICAL RESULTS UG/KG
1000J 1 UNIDENTIFIED COMPOUND

*3sFOOTNOTESe»»
*A-AVERAGE VALUE *NA-NOT ANALYZED sNAI- INTERFERENCES s J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE 0; ERESENCE OF MATERIAL

«K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE ]S KNOWN TO BE GREATER THAN VALUE G
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION L
»R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALVSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT

$¥% % % £ % £ % 2 % $ % ¥ ¥ B & S % % &£ % 3 &£ % T $ % % £ % $ T X % T T X O£ T X %X %X ¥ $ & % X E K FE L T % % T X % X X % L T % % TIE

LR PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M COHEN ks
sy SOURCE NAVTELL CITY: FT LAUDERD ST: FL b
b STATION ID: SB-03 COLLECTION START: 03/20/91 1405 STOP: 00/00/00 x

AM36 MD NO: AM36 L

xrx

s CASE .NO.: 16059 SAS NO.: D. NO.

.y
$3% % & % %2 3 $ X £ $ ¥ T P E OB T T T % L P X X % X T & T OB LT £ % RF X X E % F X ¥ ¥ ¥ S5 ¥ E ¥ E T E ¥ FE T X E LT E LKL X X X T R oXEE

ANALYTTICAL RESULTS UG/KG
S000J 4 UNIDENTIFIED COMPOUNDS

*+3sFOOTNOTES*+=»
*A-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES +*J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

#K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/23/91
EXTRACTABLE ORGANICS DATA REPORT
tl‘...‘tl‘t.t'!tlttttt'l ] T % % % % ¥ ¥ F ¥ FT T & F 5 %X X % X £ OB % % P R % ®E E % X ¥ % R $ F B ®E F S XXX
*+  PROJECT NO. 91-369 SAMPLE NO. 56289 MPL TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN s
*s  SOURCE: NAVTELL CITY: FT LAUDERD ST bl
:: STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 ::
ss  CASE NO.: 16059 SAS NO.: D. NO.: AM30 e
£5% ¥ % %2 2 ® ¥ % S F ¥ ¥ ® $ % % X & %* ¥ & ¥ ¥ £ X %X ¥ M ¥ X K ¥ % $F % % £ X ¥ % X ¥ ¥ % £ % 2 F X %X % X X X ¥ ¥ $ ¥ ¥ ¥ ® % %X ¥XX
UG/XG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
730U  PHENOL 35000  3-NITROANILINE
73080 BIS(2-CHLOROETHYL) ETHER 730U  ACENAPHTHENE
730U 2-CHLOROPHENOL 35000 2.4-DINITROPHENOL
730U 1.3-DICHLOROBENZENE 3500V 4-N1 TROPHENOL
730U 1.4-DICHLOROBENZENE 730U  DIBENZOFURAN
730U 1.2-DICHLOROBENZENE 730U  2,4-DINITROTOLUENE
7300  2-METHYLPHENOL 7300 DIETHYL PHTHALATE
7300 2, 2‘—CHLOROISOPROPVLETHER 7300  4-CHLOROPHENYL PHENYL ETHER
730U (3-AND/OR 4~ )ME THYL PHENOL 7300  FLUORENE
730U  N-NITROSODI-N-PROPYLAMINE 3500U  4-NITROANILINE
730V HEXACHLOROETHANE 35000  2-METHYL-4,6-DINITROPHENOL
730UR NITROBENZENE 7300  N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
730U ISOPHORONE 730U  4- BROMOPHENYL PHENYL ETHER
730V 2-N1TROPHENOL 730U HEXACHLOROBENZENE (HCB)
730U  2,4-DIMETHYLPHENOL 35000  PENTACHLOROPHENOL
730U  BIS(2-CHLOROETHOXY) METHANE 730U  PHENANTHRENE
730U 2. 4-DICHLOROPHENOL 730U  ANTHRACENE
730U 1,2.4-TRICHLOROBENZENE NA CARBAZOLE
730UR NAPHTHALENE 730U DI-N-BUTYLPHTHALATE
730U  4-CHLOROANILINE 730U FLUORANTHENE
730U  HEXACHLOROBUTADIENE 730U  PYRENE
730U  4-CHLORO-3-ME THYLPHENOL 730U  BENZYL BUTYL PHTHALATE
730UR 2-METHYLNAPHTHALENE 1400V 3,3'-DICHLOROBENZIDINE
730U HEXACHLOROCVCLOPENTADIENE (HCCP) 730U  BENZO(A)ANTHRACENE
730U  2.4.6-TRICHLOROPHENOL 730U  CHRYSENE
3500V 2.4, . 5-TR1CHLOROPHENOL 730U BIS(2-ETHYLHEXYL) PHTHALATE
730U 2- CHLORONAPHTHALENE 730U DI-N-OCTYLPHTHALATE
35000 2 NITROANILINE 730U  BENZO(B AND/OR K)FLUORANTHENE
730U DIMETHYL PHTHALATE 730U BENZO-A-PYRENE
730UJ ACENAPHTHYLENE 730U INDENO (1.2,3-CD) PYRENE
730U  2.6-DINITROTOLUENE 730U  DIBENZO(A,H)ANTHRACENE
730U  BENZO(GHI)PERYLENE
9 PERCENT MOISTURE
*ssFOOTNOTES*2s

sA-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES sJ-ESTIMATED VALUE =*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL—-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
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SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED B8Y: M COHEN b
SOURCE: NAVTELL CITY: FT LAUDERD ST: FL b
STATION ID: SB-O1 COLLECTION START: 03/20/91 1145 STOP: 00/00/00 ::
CASE NO.: 16059 SAS NO.: D. NO.: AMI e

$%¥% % $ % ¥ 2 %X ¥ x ¥ ¥ % ZF % ¥ ® £ T X S & X B % & x X ¥ B S % E % X OB X X X £ R £ £ % O$T O$F & & X T K T X K £ ¥ £ X X ¥ % X X ¥ XS

UG/KG

ANALYTICAL RESULTS

HENOL

IS(2-CHLOROETHYL) ETHER
CHLOROPHENOL
3-DICHLOROBENZENE
4-DICHLOROBENZENE

. 2-DICHLOROBENZENE

~ME THYL PHENOL

2,2’ -CHLOROISOPROPYLETHER

p
8
2-
1.
1.
1
2

730U (3-AND/OR 4-)METHYLPHENOL

730U N-NITROSOD]1-N-PROPYLAMINE

730U HE XACHL OROE THANE

730UR NITROBENZE 3

730U 1SOPHORONE

730U 2-NITROPHENOL

730U 2.,4-DIMETHYLPHENGOL

730U BIS(2-CHLOROETHOXV) ME THANE

730U 2,4 DICHLOROPHE

730U ,2.4 TRICHLOROBENZENE

730UR NAPHTHALENE

730U 4-CHLOROANIL INE

730U HEXACHLOROBUTADIENE

730U 4-CHLORO—-3-ME THYL PHENOL

730UR 2-METHYLNAPHTHALENE

730U HEXACHLOROCYCLOPENTADIENE (HCCP)

730V 2. 4 6-TRICHLOROPHENOL
36004 2.4.,5-TRICHLOROPHENOL

730U 2- CHLORONAPHTHALENE
3600U 2 NITROANILINE

730U DIMETHYL PHTHALATE

730UJ ACENAPHTHYLENE

730U 6-DINITROTOLUENE

«2eFQOTNOTESs e

sA-AVERAGE VALUE *NA-NOT ANALYZED
oK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIV

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

UG/KG ANALYTICAL RESULTS

3600V 3-NITROANILINE
730U ACENAPHTHENE
3600V 2.4-DINITROPHENOL
3600V 4-NITROPHENOL
730U  DIBENZOFURAN
730U 2.4-DINITROTOLUENE
730U  DIETHYL PHTHALATE
730U  4-CHLOROPHENYL PHENYL ETHER
730U FLUORENE
3600V 4- NITROANILIN
3600V 2-METHYL-4,6-DINITROPHENOL
730U  N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
730U 4 - BROMOPHENYL PHENYL ETHER
730U  HEXACHLOROBENZENE (HCB)
3600U  PENTACHLOROPHENOL
730U PHENANTHRENE
730V ANTHRACENE
NA CARBAZOLE
730U DI-N-BUTYLPHTHALATE
730U FLUORANTHENE
730U PYRENE
730U BENZYL BUTYL PHTHALATE
1400V 3.3'-DICHLOROBENZIDINE
730U BENZO(A)ANTHRACENE
730U CHRYSENE
730U BIS{2-ETHYLHEXYL) PHTHALATE
730U DI-N-OCTYLPHTHALATE
730U BENZO(B AND/OR K)FLUORANTHENE
730U BENZO-A-PYREN
730UV INDENO (1.2, 3—CD) PYRENE
730U DIBENZO(A ,H)ANTHRACENE
730U BENZO(GHI )PERYLENE
9 PERCENT MOISTURE

*NAJ-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF ERESENCE OF MATERITAL



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/23/91
EXTRACTABLE ORGANICS DATA REPORT
8% ¥ % % & 2 % 4 ¥ % ¥ %X & ¥ 2 % % £ X T X BT L LT B ¥R T B ST R X X K E F & % & X E £ E X S F S % T BT X T X ¥ £ X TR X E T R OXNY
s PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN b
L 44 SOURCE : NAVTELL CITY: FT LAUDERD ST bt
*e STATION 1D: SS-02 . COLLECTION START 03/20/91 1015 STOP: 00/00/00 ::
sy
ss  CASE NO.: 16059 SAS NO. : D. NO.: AM32 b
%2 %2 % & % 2 % £ % % 3 2T P $T K ¥ T T X £ % % X % £ % £ £ T X X B % % % ¥ ¥ % ¥ ® F ¥ ¥ X % X ¥ ¥ X $ % % £ £ ¥ X % % % 2 X X ¥ X332
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
410UR PHENOL 2000UR 3-NITROANILINE
410UR  BIS(2-CHLOROETHYL) ETHER 410UR ACENAPHTHENE
410UR 2-CHLOROPHENOL 2000UR 2.4-DINITROPHENOL
410UR. 1,3-DICHLOROBENZENE 2000UR  4-NITROPHENOL
410UR  1.4-DICHLOROBENZENE 410UR  DIBENZOFURAN
410UR 1, 2-DICHLOROBENZENE 410UR  2,4-DINITROTOLUENE
410UR Z—UETHYLPHENOL 410UR DIETHYL PHTHALATE
410UR 2,2’'-CHLOROISOPROPYLETHER 410UR 4-CHLOROPHENYL PHENYL ETHER
410UR (3-AND/OR 4-)ME THYLPHENOL 410UR FLUORENE
410UR N-NITROSODI-N-PROPYLAMINE 2000UR NITROANILIN
410UR  HEXACHLOROE THANE 2000UR —METHVL 6—-DINITROPHENOL
410UR  NITROBENZENE 410UR N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
410UR  ISOPHORONE 410UR 4 BROMOPHENYL PHENYL ETHER
410UR 2-NITROPHENOL 410UR HEXACHLOROBENZENE (HCB)
410UR 2,4-DIMETHYLPHENOL 2000UR PENTACHLOROPHENOL
410UR BIS(2—CHLOROETHOXV) ME THANE 410UR PHENANTHRENE
410UR 2 ~DICHLOROPHENO 410UR ANTHRACENE
410UR ,2.,4 TRICHLOROBENZENE NA CARBAZOLE
410UR NAPHTHALENE 700UR DI-N-BUTYLPHTHALATE
410UR 4-CHLOROANILINE 410UR FLUORANTHENE
410UR  HEXACHLOROBUTADIENE 410UR PYRENE
410UR  4-CHLORO-3-ME THYLPHENOL 410UR BENZYL BUTYL PHTHALATE
410UR 2-METHYLNAPHTHALENE 820UR 3.3’'-DICHLOROBENZIDINE
410UR HEXACHLOROCYCLOPENTADIENE (HCCP) 410UR  BENZO(A)ANTHRACENE
410UR 2.4.6—TRICHLOROPHENOL 410UR CHRYSENE
2000UR 2,4,5-TRICHLOROPHENOL 410UR BIS(2-ETHYLHEXYL) PHTHALATE
410UR  2-CHLORONAPHTHALENE 410UR DI-N~-OCTYLPHTHALATE
2000UR 2 NITROANILINE 410UR  BEN20O(B AND/OR K)FLUORANTHENE
410UR DIMETHYL PHTHALATE 410UR  BENZO-A-PYRENE
410UR ACENAPHTHYLENE : 410UR INDENO (1,2,3-CD) PYRENE
410UR 2,6-DINITROTOLUENE 410UR DIBENZO(A,H)ANTHRACENE
410UR  BENZO(GHI )PERYLENE
19 PERCENT MOISTURE
sssREMARKS == *3sREMARKS ===

EXCESSIVE HOLDING TIME

s3sFOOTNOTESs e+
«A-AVERAGE VALUE *NA-NOT ANALYZED *NAJ-INTERFERENCES *J-ESTIMATED VALUE +N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
sR-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/23/91

EXTRACTABLE ORGANICS DATA REPORT

%% ¥ % % & % $ & ¥ % T % B T £ K F %T % &£ % § € 2 ¥ ¥ & % % T X T ¥ Y P OE OE R B % T X X B % F %X ET BT X R S ¥ ¥ X X F N £ ¥ % % BPERX

*+  PROJECT NO. 91-369

e SOURCE: NAVTELL
L STATION ID: SB-02

e

=+ CASE NO.: 16059

**% & £ $ % T * ¥ ¥ B2 2 % * £ T £ £ $ K & % ¥ £ £ 2 B X F ¥ ¥ ¥ % ¥ % ¥ % K X ¥ %X X ¥ S X % T %L N X & F X %X £ X % % % B X £ £ X X%X

SAMPLE NO. 56292 SAMPLE TYPE: SOIL

CITY:

ST
COLLECTION START 03/20/91 1255
SAS NO.: D. NO.:

PROG ELEM: NSF

COLLECTED BY: M _COHEN
FT LAUD

AM33

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
760U PHENOL 3700U 3-NITROANILINE
760U BIS(2-CHLOROETHYL) ETHER 760U ACENAPHTHENE
760U 2-CHLOROPHENOL 3700V 2.4-DINITROPHENOL
760U 1.3-DICHLOROBENZENE 3700  4-NITROPHENOL
760U 1.4-DICHLOROBENZENE 760U  DIBENZOFURAN
760U 1.2-DICHLOROBENZENE 760U 2,4-DINITROTOLUENE
760U 2-METHYLPHENOL 760U  DIETHYL PHTHALATE
760U 2,2'—CHLOROISOPROPYLETHER 760U  4-CHLOROPHENYL PHENYL ETHER
760U (3-AND/OR 4-)ME THYLPHENOL 760U FLUORENE
760U  N-NITROSODI-N-PROPYLAMINE 37000  4-NITROANILINE
760U HE XACHLOROE THANE 37000 2-METHYL-4,6-DINITROPHENOL
760UR NITROBENZENE 760U  N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
760U I1SOPHORONE 760U 4 BROMOPHENYL PHENYL ETHER
7600 2-N1TROPHENOL 760U  HEXACHLOROBENZENE (HCB)
760U 2,4-DIMETHYLPHENOL 3700U PENTACHLOROPHENOL
760U BIS(2-CHLOROETHOXY) METHANE 760U PHENANTHRENE
760U 2,4-DICHLOROPHENOL 760U  ANTHRACENE
760U 1,2,4-TRICHLOROBENZENE NA CARBAZOLE
760UR NAPHTHALENE 7600  DI-N-BUTYLPHTHALATE
760U 4-CHLOROANIL INE 760U FLUORANTHENE
760U HEXACHLOROBUTADIENE 760U PYRENE
760U 4~CHLORO-3-ME THYL PHENOL 760U BENZYL BUTYL PHTHALATE
760UR 2-METHYLNAPHTHALENE 1500U 3.3"'-DICHLOROBENZIDINE
760U HEXACHLOROCYCLOPENTADIENE (HCCP) 760U BENZO(A)ANTHRACENE
760V 2.4,6-TRICHLOROPHENOL 760U CHRYSENE
3700U 2,4,5-TRICHLOROPHENOL 760U BIS(2-ETHYLHEXYL) PHTHALATE
760U 2-CHLORONAPHTHALENE 760U  DI-N-OCTYLPHTHALATE
3700V 2 NITROANILINE 760U BENZO(B AND/OR K)FLUORANTHENE

760U DIMETHYL PHTHALATE 760U BENZO-A-PYRENE
760U ACENAPHTHYLENE . 760U INDENO (1.2,3-CD) PYRENE
760U 2,6-DINITROTOLUENE 760U  DIBENZO(A,H)ANTHRACENE

760U BENZO(GHI ) PERYLENE

12 PERCENT MOISTURE
sssFOOTNOTESe s

sA-AVERAGE VALUE
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

sNA-NOT ANALYZED

sNAI-INTERFERENCES *J-ESTIMATED VALUE

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

FL
STOP: 00/00/00

£y
*E
%
%
*r®

«N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
«-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

EXTRACTABLE ORGANICS DATA REPORT
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s PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN .
LA SOURCE : NAVTELL CITY: FT LAUDERD ST: FL =
s+ STATION ID: S5-03 COLLECTION START: 03/20/91 1330  STOP: 00/00/00 .
[ 3]
ss  CASE NO.: 16059 SAS NO. : D. NO.: AM35 we
%%t ¥ % B2 % 5 ¥ 2 T $T £ £ % % £ £ % £ % ¥ T ¥ 3T % 2 T % £ % ¥ 3 £ % ¥ % T X T T % % % % X %X %X S K X T ¥ % BT % ®F & % 3 £ % £ £ 5 XX%
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

930U PHENOL 4500V 3-NITROANILINE

930U BIS(2-CHLOROETHYL) ETHER 930V ACENAPHTHENE

930U 2-CHLOROPHENOL 4500V 2.4-DINITROPHENOL

930U 1.3-DICHLOROBENZENE 4500U 4-N] TROPHENOL

930U 1.4-DICHLOROBENZENE 930U DIBENZOFURAN

930U 1.2-DICHLOROBENZENE 930U 2,4-DINITROTOLUENE

930U 2-METHYLPHENOL 930U DIETHYL PHTHALATE

930U 2,2’'-CHLOROISOPROPYLETHER 930U 4-CHLOROPHENYL PHENYL ETHER

930V (3-AND/OR 4-)ME THYLPHENOL 930U FLUORENE

930U N-NITROSODI-N-PROPYLAMINE 4500U 4- NITROANI INE

930U HE XACHLOROE THANE 4500V 2-METHYL 6-DINITROPHENOL

930UR NITROBENZENE 930U NITROSODIPHENYLAMINE/DIPHENVLAMINE

S30U ISOPHORONE 930U 4- BROMOPHENYL PHENYL ETHER

930U 2- NITROPHENOL 930U HEXACHLOROBENZENE (HCB)

930U 2.4-DIME THYLPHENOL 4500U PENTACHLOROPHENOL

930U 815(2 -=CHLOROETHOXY) METHANE 930U PHENANTHRENE

930U 2.4 DICHLOROPHEN 930U ANTHRACENE

930U 1,2.4 TRICHLOROBENZENE NA CARBAZOLE

930UR NAPHTHALENE 930U DI-N-BUTYLPHTHALATE

930U 4-CHLOROANIL INE 930V FLUORANTHENE

930U HEXACHLOROBUTADIENE 930U PYRENE

930U 4-CHLORO~3-ME THYLPHENOL 930U BENZYL BUTYL PHTHALATE

930UR 2-METHYLNAPHTHALENE 1800V 3.,3'-DICHLOROBENZIDINE

930V HEXACHLOROCVCLOPENTADIENE (HCCP) 930V BENZO(A)ANTHRACENE

930U 2. 4 —TRICHLOROPHENOL 930U CHRYSENE

4500V 2.4,5-TRICHLOROPHENOL 930U BIS(2-ETHYLHEXYL) PHTHALATE
930U 2-CHLORONAPHTHALENE 930U DI-N-OCTYLPHTHALATE
4500U 2 NITROANIL INE 930U BENZC(B AND/OR K)FLUORANTHENE

930V DIMETHYL PHTHALATE 930U BENZO-A-PYRENE

930UJ ACENAPHTHYLENE 930U INDENO (1,2,3-CD) PYRENE

930U 2.6-DINITROTOLUENE 930U DIBENZO(A H)ANTHRACENE

930U BENZO(GHI )PERYLENE
29 PERCENT MOISTURE

*ssFOOTNOTES» s

*A-AVERAGE VALUE
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

sNA-NOT ANALYZED

*NAI-INTERFERENCES

*J-ESTIMATED VALUE

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN



EXTRACTABLE ORGANICS DATA REPORT
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*s  PROJECT NO. 91-369

. SQURCE: NAVTELL
L STATION ID: SB-03

s

»x CASE NO.:

16059

SAMPLE NO. 56294 SAMPLE TYPE: SOIL

SAMPLE AND ANALYSIS MANAGEME
EPA-REGION IV ESD, ATHEN

NT SYSTEM
S. GA.

STOP: 00/00/00

05/23/91

s
e
LR ]
%
s
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sA-AVERAGE VALUE
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

UG/KG ANALYTICAL RESULTS

1100V PHENOL

1100U BIS(2-CHLOROETHYL) ETHER

1100V 2-CHLOROPHENOL

1100V 1,3-DICHLOROBENZENE

1100V 1.4-DICHLOROBENZENE

1100V 1.2-DICHLOROBENZENE

1100V 2-METHYLPHENOL

1100U 2,2'-CHLOROISOPROPYLETHER

1100V (3-AND/OR 4-)METHYLPHENOL

1100V N-NITROSODI-N-PROPYLAMINE

1100V HE XACHLOROE THANE

1100UR NITROBENZENE

1100V 1SOPHORONE

1100U 2-N1 TROPHENOL

1100U 2.4-DIMETHYLPHENOL

1100V BIS(2-CHLOROETHOXY) METHANE

1100V 2 4- DICHLOROPHENO

1100V .2,4-TRICHLOROBENZENE

1100UR NAPHTHALENE

1100V 4-CHLOROANIL INE

1100V HEXACHLOROBUTADIENE

1100V 4-CHLORO-3-ME THYLPHENOL

1100UR 2-METHYLNAPHTHALENE

1100V HEXACHLOROCVCLOPENTADIENE (HCCP)

1100V 2.4.6-TRICHLOROPHENOL

5500U 2.4, 5—TRICHLOROPHENOL

1100U 2-CHLORONAPHTHAL ENE

S500U 2 NITROANILINE

1100U DIMETHYL PHTHALATE

1100UJ ACENAPHTHYLENE

1100V 2.6-DINITROTOLUENE
sssFOOTNOTES*==

*NA-NOT ANALYZED

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1405
SAS NO.: D. NO.: AM36
UG/KG ANALYTICAL RESULTS
5500U 3-NITROANILINE
1100V ACENAPHTHENE
5500V 2.4-DINITROPHENOL
5500V 4-N1TROPHENOL
1100V DIBENZOFURAN
1100U 2.4-DINITROTOLUENE
1100U DIETHYL PHTHALATE
1100U 4—-CHLOROPHENYL PHENYL ETHER
1100V FLUORENE
5500U 4-NITROANILINE
S500U 2-METHYL-4,6-DINITROPHENOL
1100V N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
1100U 4- BROMOPHENYL PHENYL ETHER
1100V HEXACHLOROBENZENE (HCB)
5500U PENTACHLOROPHENOL
1100U PHENANTHRENE
1100U ANTHRACENE
NA CARBAZOLE
1100U DI-N-BUTYLPHTHALATE
1100U FLUORANTHENE
1100V PYRENE
1100U BENZYL BUTYL PHTHALATE
2200U 3.3'-DICHLOROBENZIDINE
1100V BENZO(A)ANTHRACENE
1100V CHRYSENE
11000  BIS(2-ETHYLHEXYL) PHTHALATE
1100U DI-N-OCTYLPHTHALATE
1100V BEN’O(B AND/OR K)FLUORANTIIENE
1100U BENZO-A-PYRENE
1100U INDENO (1,2,3-CD) PYRENE
1100V DIBENZO(A, H)ANTHRACENE
1100U BENZO(GHI )PERYLENE
41 PERCENT MOISTURE

eNAT-INTERFERENCES sJ-ESTIMATED

VALUE

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.

«N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*L-ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT

382 3 ¥ % % % % & 3 2 % ¥ X % R % % 3 & 2 X % % % & % ¥ & & % % %X % 5 % X 2 % 2 T X T X X K % % % % K B % B ¥ X K ¥ F ¥ X % X % $3%

b PROJECT NO. 91-369 SAMPLE NO. 56302 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN b
s SOURCE: NAVTELL CITY: FT LAUDERD ST: FL b
hibd STATION ID TB—OIS COLLECTION START 03/20/91 0700 STOP: 00/00/00 b
:: CASE .NO.: 1605 SAS NO.: D. NO. MD NO ::

TEE % E 2 S 2 % % % F T R T T X OE R B T LT R E LY X R L L LT E T T YR EE LT EEEEE T FEE L LTSS F T L EE X XS
ANALYTICAL RESULTS UG/KG
204 2 UNIDENTIFIED COMPOUNDS

*+*FOOTNOTES# s+
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAT-INTERFERENCES *=J-ESTIMATED VALUE +N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE 15 KNOWN TO BE LESS THAN VALUE GIVEN =L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM
*+R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALVSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS., GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT

%% $ % $ & 3 2 %X & % 2 £ % £ % X % ¥ & % % T & & £ % % % % & % T X %X & % T X OB % % % & FT % OF % T X £ T T X X F % %L %X % % o3 T % ORNN

s PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M _COHEN hdd
L SOURCE : NAVTELL CITY. FT LAUDERD ST: FL s
bl STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 b4
bk CASE .NO.: 16059 SAS NO.: D. NO.: AM30 MD NO: AM30 ::
*s

XS ¢ £ 5 ¥ 2 ¥ £ £ F T B X %X £ T X OB OZT BT T %X X OB ¥ ¥ OF2 X OE OXT X S K O®T P oYX S K % S T OF £ X XN OE OE T X T X X E % L OFE X ¥ X K % X FEX

ANALYTICAL RESULTS UG/KG
10J 1 UNIDENTIFIED COMPOUND

2ssFOOTNOTESs*s .
*A-AVERAGE VALUE sNA-NOT ANALYZED sNAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE 15 KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUYT NOT DETECTED. THE NUMBER 1S THE MINIMUM QUANTITATION LIM
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALVSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT

2%% & ¥ % 5 % £ % % % 5 % % % T BT % $ &£ $ % X % S % % 5 B B 2 X X 2 £ X % 3 R £ % T X OFT T X S S T &£ S % T R XXX X ¥ S X X X 5EX

e PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN hibd
s SOURCE: NAVTELL CITY: FT LAUDERD ST: FL b
b STATION 1D: SB-O1 COLLECTION START: 03/20/91 1145  STOP: 00/00/00 b
LA CASE .NO.: 16059 SAS NO. : D. NO.: AM31 MD NO: AM31 ::
s

TEE F 3 2 2 % 2 & B P X T & T E T F L L 4 T R T S L L F T E K T R LY T R T L OE L R ET L E LT E T EC T E L LR E LS L E S X 3 F R
ANALYTICAL RESULTS UG/KG
6JN  BIS(DIMETHYLETHYL)CYCLOHEXADIENEDIONE

*++sFOOTNOTESe*+
*A-AVERAGE VALUE sNA-NOT ANALYZED *NAI-INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER ]S THE MINIMUM QUANTITATION LIM
*R—-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

PURGEABLE ORGANICS DATA REPORT

%% ¢ ¢ ¢ % 3 R 2 % ¥ X 3T R O$OEE T X K& X R R T T B XX E X ¥ E XTI X K L X X K E E B E S E S FE £ T R K T X ¥ X E X N ¥ oF SRS

EPA-REGION IV ESD. ATHENS. GA. 05/23/91

s+ PROJECT NO. 91-369  SAMPLE NO. 56302 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M_COHEN o
s¢  SOURCE: NAVTELL CITY: FT LAUDERD ST: e
*+  STATION ID: TB-01S CoLlEcTION ‘START: 03/20/91 8700 = STOP: 00/00/00 2
L A4

s+ CASE NO.: 16059 SAS NO. : D. NO.: AM28 *s

T 2 & % T F ¥ $ ¥ T X E E ¥ E ¥ B X ¥ £ % T £ T £ £ X ¥ ¥ X ¥ % % % B X ¥ ¥ ¥ ¥ ¥ X ¥ ¥ £ % % % %X % £ ¥ ® ¥ ¥ ¥ 2 T X % % % % *2%

UG/XG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
10U CHLOROME THANE SuU 1,2~ DICHLOROPROPANE

10U BROMOME THANE =) CIS-1.,3-DICHLOROPROPENE

10U VINYL CHLORIDE 5U TRICHLOROETHENE(TRICHLOROETHVLENE)
10V CHLOROE THANE SU D IBROMOCHL OROME THANE

20U METHYLENE CHLORIDE 5u 1.1,2-TRICHLOROE THANE
590J ACETONE SU BENZENE

Su CARBON DISULFIDE

Su TRANS-1,a-DICHLOROPROPENE

SU 1,1-DICHLOROETHENE (1, 1-DICHLOROE THYLENE ) SU BROMOFOR
Su 1. 1-DICHLOROE THANE 10U METHYL ISOBUTYL KETONE
Su 1.2-DICHLOROETHENE (TOTAL) 100  METHYL BUTYL KETONE
SU CHLOROFORM SU TETRACHLOROETHENE(TETRACHLOROETHYLENE)
Su , 2-DICHLOROE THANE SU .2.2-TETRACHLOROE THANE
10U METHYL ETHYL KETONE SuU TOLUENE
SV 1,1.1-TRICHLOROE THANE 5U CHLOROBENZENE
Su CARBON TETRACHLORIDE 5U ETHYL BENZENE
Su BROMOD I CHLOROME THANE S5U STYRENE
5U TOTAL XYLENES
8 PERCENT MOISTURE
s sREMARKS s ¢+ *+sREMARKS* s+
+ssFOOTNOTESe 22

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
»K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION L IMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA~REGION IV ESD. ATHENS. GA. 05/23/9
PURGEABLE ORGANICS DATA REPORT
S 2 % 2 % B T % FE X &£ §F OE S B % E B E R X ®E S S E L SR R R RS E R R E R E B R E R XS EF EF T L R T R XX BT E XX T % XSS
L PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M COHEN *s
**  SOURCE: NAVTELL CITY: FT LAUDERD ST: FL hihd
:: STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 ::
*s CASE NO.: 16059 SAS NO.: D. NO.: AM30 e
3% 5 2 % ¥ % & B P X % % % B T £ 3 E %L X % X ¥ £ % B K £ ¥ % ® T £ £ ¥ % % X %L X X X X X X K ¥ BT X S R R S X X X ¥ F X X ¥ X oFEX
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
ou CHLOROME THANE SU 1.2~ DICHLOROPROPANE
gu BROMOME THANE Su CiS-1,3-D1CHLOROPROPENE
2 VINYL CHLORIDE 5U TRIC HLOROETHENE(TRICHLOROETHYLENE)
ouU CHLOROE THANE 5U D 1BROMOCHL OROME THANE
9U METHYLENE CHLORIDE SuU 1,1,2-TRICHLOROE THANE
OU ACETONE 5U BENZENE
S50 CARBON DISULFIDE SU TRANS-1, 3—-DICHLOROPROPENE
Su 1.1-DICHLOROETHENE (1. 1-DICHLOROE THYLENE) SU BROMOFORM
Su 1.1-DICHLOROE THANE QU METHYL ISOBUTYL KETONE
SU 1.2--DICHLOROETHENE (TOTAL) 9U  METHYL BUTYL KETONE
Su CHLOROFORM 5u TETRACHLOROE THENE ( TE TRACHLOROE THYLENE )
Su 1,2-DICHLOROE THANE sU 1,1,2,2-TETRACHLOROE THANE
9U  METHYL ETHYL KETONE 5U TOLUENE
SU 1.1, 1-TRICHLOROE THANE 5U CHLOROBENZENE
Su CARBON TETRACHLORIDE 5u ETHYL BENZENE
5U BROMOD I CHLOROME THANE sU STYRENE

5U TOTAL XYLENES
9 PERCENT MOISTURE

sstREMARKS ¢ ¢ s*sREMARKS s+ =

+2¢FOOTNOTES* s
*A-AVERAGE VALUE sNA-NOT ANALYZED  sNAI-INTERFERENCES +J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERTAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

PURGEABLE ORGANICS DATA REPORT

3% * % % * ¥ % % $ ¥ 3 T X & % & ¥ B 3 X % B B

s
LR
s
e

PROJECT NO. 91-369

SAMPLE NO. 56290

SOURCE : NAVTELL
STATION ID: SB-O1

SAMPLE TYPE: SOIL

EPA-REGION IV ESD. ATHENS, GA.

£ % % £ % % % ¥ 5 % E X & F S B B X FT ST E E B E S X T & B S OX T E X & F X X X ¥3%

PROG ELEM: NSF  COLLECTED BgT M _COHEN

CITY:

FL
COLLECTION START: 03/20/91 1145 STOP: 00/00/00
D. NO.:

FT LAUDERD

AM31

05/23/91

%
L X
.
x¥
LR

2% 2 2 £ 3 % % %X £ % %X % R £ % % £ X % £ 2 % £ X X ¥ ¥ * % E T X X %X F % ¥ E ¥ E % T % %2 R % £ ¥ X ¥ F ¥ 2 ¥ T ¥ X £ K £ % ¥ 5 oVRESE

*s  CASE NO.: 16059 SAS NO. :
UG/KG ANALYTICAL RESULTS
10U  CHLOROME THANE
10U BROMOME THANE
10U VINYL CHLORIDE
10U CHLOROE THANE
30U METHYLENE CHLORIDE
40U ACETONE
SU°  CARBON DISULF
U 1. —DICHLOROETHENE(1 1-DICHLOROE THYLENE)
Su ~DICHLOROE THANE
5U g DICHLOROETHENE (TOTAL)
5U cuLoaoroau
SU  1,2-DICHLOROE THANE
10U METHYL ETHYL KETONE
Sy ~TRICHLOROE THANE
BU  CARBON TE TRACHLORIDE
SU  BROMODICHLOROME THANE
*+*REMARKS s * *
+ssFODTNOTES*+s

*A-AVERAGE VALUE
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

*NA-NOT ANALYZED

*NAT-INTERFERENCES

*J-ESTIMATED VALUE

UG/KG ANALYTICAL RESULTS
5U 1,2 DICHLOROPROPANE
5U CIS—1,3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHVLENE)
SuU DIBROMOCHLOROME THANE
SuU ,1,2~TRICHLOROE THANE
5U BENZENE
Sy TRANS-1, 3-DICHLOROPROPENE
5U BROMOF ORM
10U METHYL ISOBUTYL KETONE
10U METHYL BUTYL KETONE
5V TETRACHLOROETHENE(TETRACHLOROETHVLENE)
su 1,1,2,2-TETRACHLOROE THANE
SuU TOLUENE
suU CHLOROBENZENE
5U ETHYL BENZENE
SU STYRENE
5U TOTAL XYLENES
9 PERCENT MOISTURE
*ssREMARKS® =+

sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
s -ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91
PURGEABLE ORGANICS DATA REPORT

23S % B B % * 3 % & £ £ % X X E B X B & £ % ¥ S B % FT X B B % O® S 2 F % %K F OFE ¥ R S E S F F B R K E S L ST T X L KT P ¥ X X R B KRR

*s PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN *3
LA SOURCE: NAVTELL CITY: FT LAUDERD ST: FL hihd
s+ STATION ID: $5-02 COLLECTION START: 03/20/91 1015 STOP: 00/00/00 -
s
e+ CASE NO.: 16059 SAS NO. : D. NO.: AM32 v
2% % % ¥ 5 % 2 % ® 2 3 T B % % K ¥ K ¥ B S T ¥ ¥ E £ T X &£ %X % F E % BT T X £ £ F L O £ X E ¥ X OB ST XK E X T X E X B X ¥ X ¥ & X FXx

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

12V CHLOROME THANE 6U DICHLOROPROPANE

12V BROMOME THANE 6u CIS 3-0DICHLOROPROPENE

12U VINYL CHLORIDE 6U TRICHLOROETHENE(TRICHLOROETHYLENE)

12U CHLOROE THANE 6V D IBROMOCHLOROME THANE

30U METHYLENE CHLORIDE 6U 1,1,2-TRICHLOROE THANE

200  ACETONE 6U BENZENE

6U CARBON DISULFIDE 6U TRANS-1, 3-DICHLOROPROPENE

6U 1, 1-DICHLOROETHENE (1, 1-DICHLOROETHYLENE) 6U BROMOFORM

6u . 1-DICHLOROE THANE 12U METHYL ISOBUTYL KETONE

6u 1,2-DICHLOROETHENE (TOTAL) 12U METHYL BUTYL KETONE

6V CHLOROFORM 6U TETRACHLOROETHENE(TETRACHLOROETHYLENE)

6U 1, 2-DICHLOROE THANE 6U 1,1.2,2-TETRACHLOROE THANE

12U METHVL ETHYL KETONE 6U TOLUENE

6U 1,1, 1-TRICHLOROE THANE 6U CHLOROBENZENE

6U CARBON TETRACHLORIDE 6U ETHYL BENZENE

6U BROMOD I CHLOROME THANE 6U STYRENE

6U TOTAL XYLENES
19 PERCENT MOISTURE

+2*REMARKSs s » *s*sREMARKS* %2
sssFOOTNOTESs» ¢

sA-AVERAGE VALUE «NA-NOT ANALYZED *NAI-INTERFERENCES sJ-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

PURGEABLE ORGANICS DATA REPORT

$%¥% %2 ¥ %2 % & % % £ ¥ ¥ T T ®T ®E S O%L X B S K E T XK B %X K BT B OB % FE ¥ T X R F %X X % K X %X $ % RS S & X FT K E F K K X X % T ¥ X K K¥E

s
e
s
e

PROJECT NO. 91-369
SOURCE : NAVTELL

STATION ID: SB-02

EPA-REGION IV ESD. ATHENS., GA.

SAMPLE NO. 56292 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BVT MFCOHEN

CITY: FT LAUDERD

S
COLLECTION START: 03/20/91 1255 STOP: 00/00/00

D. NO.: AM33

05/23/91

%
L 2
%
xs
L 3

% % % %X % ¥ ¥ X ¥ & %X 3 T T X % R FT S % R B T LK X %X X ¥ B F R ® O®E % S X % £ £ X ¥ E $ OB % & % 5 K ¥ £ % ¥ ¥ X K X ¥ X K X X $%3%

. CASE NO.: 16059 SAS NO. :
UG/KG ANALYTICAL RESULTS
11U CHLOROME THANE
11U BROMOME THANE
1y VINYL CHLORIDE
1y CHLOROE THANE
40U METHYLENE CHLORIDE
S0U ACETONE
SU CARBON DISULFIDE
SU 1-DICHLOROETHENE (1, 1-DICHLOROE THYLENE )
Su - 1-DICHLOROE THANE
SuU ,2=DICHLOROE THENE (TOTAL)
SU CHLOROFORN
Su 1, 2-DICHLOROE THANE
110 METHVL ETHYL KETONE
Su 1,1, 1-TRICHLOROE THANE
su CARBON TETRACHLORIDE
SU BROMOD I CHLOROME THANE
22 *REMARKS =2 »
+2sFOOTNOTES2*»

UG/KG ANALYTICAL RESULTS
54 1,2- DICHLOROPROPANE
SU CI1S-1,3-DICHLOROPROPENE

SU TRICHLOROETHENE(TRICHLOROETHVLENE)
Su D I1BROMOCHL OROME THANE
5U 1.1.2-TRICHLOROQE THANE
5V BENZENE
Su TRANS-1, 3-DICHLOROPROPENE
5U BROMOFORM
110 METHYL ISOBUTYL KETONE
11U METHYL BUTYL KETONE
5U TETRACHLOROE THENE ( TETRACHLOROETHYLENE)
Su 1.1,2,2-TETRACHLOROE THANE
5U TOLUENE
SU CHLOROBENZENE
SuU ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
12 PERCENT MOISTURE

*++*REMARKS 2

*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

=A-AVERAGE VALUE «NA-NOT ANALYZED sNAI-INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM
*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/N
PURGEABLE ORGANICS DATA REPORT

%% % % %R % 3 & %2 3 % % T T S OEOE % % R 2 T T KT T R EE R T T R T S OE K F X % T X X OFEOE T S X K SR E E S E B T XX T X X X ZEX

s+ PROJECT NO. 91-369  SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M COHEN s
e+ SOURCE: NAVTELL CITY: FT LAUDERD ST: FL e
s+  STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 '
LA *
s+ CASE NO.: 16059 SAS NO. : D. NO.: AM35 *s
3‘33.“l‘t’t"."..“"l‘“"“tt"tl"""!llllttt"'l'.““"““*
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
130 CHLOROME THANE 7UJ  1,2-DICHLOROPROPANE
13U BROMOME THANE .7Ud  CI5-1.3-DICHLOROPROPENE
13U VINYL CHLORIDE 10J  TRICHLOROE THENE ( TRICHLOROE THYLENE )
13U CHLOROE THANE 7UJ  DIBROMOCHLOROME THANE
30U METHYLENE CHLORIDE 7UJ  1.1,2-TRICHLOROE THANE
130 ACETONE 7UJ  BENZENE
7U  CARBON DISULFIDE 7UJ TRANS-1,3-DICHLOROPROPENE
7U  1,1-DICHLOROETHENE (1, 1-DICHLOROE THYLENE ) 7UJ BROMOFORM
7U  1.1-DICHLOROE THANE 13UJ METHYL ISOBUTYL KETONE
7U  1,2-DICHLOROETHENE (TOTAL) 13UJ METHYL BUTYL KETONE
7U  CHLOROFORM 70J TETRACHLOROETHENE(TETRACHLOROETHYLENE)
70 1,2-DICHLOROE THANE 704 .2, 2-TE TRACHLOROE THANE
130 METHYL ETHYL KETONE 700 TOLUENE
7UJ 1,1, 1-TRICHLOROE THANE 7UJ  CHLOROBENZENE
7UJ CARBON TETRACHLORIDE 7UJ ETHYL BENZENE
7UJ  BROMODICHLOROME THANE 7UJ  STYRENE

7UJ TOTAL XYLENES
29 PERCENT MOISTURE

**+REMARKS*** *22*REMARKS**2

s32FOOTNOTESs»»
sA-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES *J-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +«L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED, THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE

%% $ % & ¥ %2 % % S ¥ 3 3 ¥ OBE & £ % X 5 % X % % BT R X P X X % % % ¥ X S O T T T S R %X K % % % FT ¥ S X T X FE K ¥ X %X X

s+  PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

ORGANICS DATA REPORT

.s SOURCE: NAVTELL
s STATION ID: SB-03

'y

se CASE NO.: 16059 SAS NO.:
UG/KG ANALYTICAL RESULTS
150 CHLOROME THANE
150 BROMOME THANE
150 VINYL CHLORIDE
15U CHLOROE THANE
30U METHYLENE CHLORIDE
20U ACETONE
7V CARBON DISULFIDE
70 1, 1-DICHLOROE THENE (1. 1-DICHLOROETHYLENE )
7U 1 1-DICHLORGE THANE
7U . 2-DICHLOROETHENE (TOTAL)
7V CHLOROFORM
U 1, 2-DICHLOROE THANE
15U METHVL ETHYL KETONE
7V 1, =TRICHLOROE THANE
7U CARBON TETRACHLORIDE
7V BROMOD I CHL.OROME THANE
»s «REMARKS * *
222FOOTNOTESs*s

sA-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES
*K-ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN

PROG
CITY:

L
COLLECTION START 03/20/91 1405 STOP: 00/00/00

EPA-REGION IV ESD. ATHENS, GA.

ELEM: NSF COLLECTED BY: M COHEN
FT LAUD ST: F

D. NO.: AM36

£2% % %5 % % % % ¥ % % ¥ T & ¥ % ¥ % ¥ X ¥ K £ K £ % * % £ F % % T ¥ X % £ % X £ T £ % £ 3 £ £ £ T F ¥ % ¥ X ¥ ¥ X ¥ X X X X X % %%

*J-ESTIMATED VALUE

UG/KG ANALYTICAL RESULTS
7U 1,.2- DICHLOROPROPANE
7U C15-1.3-DICHLOROPROPENE
7V TRICHLOROETHENE(TRICHLOROETHVLENE)
79 DIBROMOCHLOROME THANE
7U 1,1,2-TRICHLOROE THANE
U BENZENE
7V TRANS—1, 3-DICHLOROPROPENE
7U BROMOFORM
15U  METHYL 1SOBUTYL KETONE
150  METHYL BUTYL KETON
70 TETRACHLOROETHENE(TETRACHLOROETHVLENE)
7V 1.1,2,2-TETRACHLOROE THANE
7U TOLUENE
7V CHLOROBENZENE
7Y ETHYL BENZENE
70 STYRENE
7U TOTAL XYLENES
41 PERCENT MOISTURE
*2sREMARKS # 2 »

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION L
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT.

05/23/91

£ 5 ¥ % % %2%

*rs
¥
x:
L X
%

+«N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERiAL
«L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



ANALYTICAL DATA TRACKING SHEETS

SITE NAME: N au ket TOONO.: [F4-T/62-04
LOCATION: ~ (L. Lawdwialt , Brome/l Con'p FL PROJECTNO -
DATE SAMPLED: > 20[ V) i CASE NO.: % 659
v DATA SET :
Soil/Sediment Sampies
Purge- Extract- Pesti-
Purge- Extract- )
Station Cyanide Metals able :::: able ’;?:: (;g::/ Remarks
NV -TH-0VS
NV S5 -0\ - 1 5.20-Q11 K. 2b-9) )
NV =S8 -e)
NIVIERS TR
oy “Sb-oL .
NV -SG -0y,
Nv-St-cy . W \V
Water Samples
Purge- Extract- Pesti-
Purge- Extract- .
Station Cyanide Metals able ;:: able :‘t":: c;é::/ Remarks
VYRR RIVIRY
v - 6 -0 -20- 5-00-9I
N IVIR RS
) Jnw 0L \y /
L
PROJECT MANAGER

r\.('ut\ev\




INORGANIC DATA QUALIFIERS REPORT

Case Number:_ 1605
Project Number: 91-369

Site:_Navtell. Ft. Lguderdsle., FL
. Element Flag Samples Affected Reason
As, Cd, Cu, Pb U All positives >IDL but Baseline instability
<CRDL
Al, Ca, Na, Zn U All positives >IDL but Positives in Blanks
<10X contaminant level
Al J All positives Matrix spike recovery = 133%
Hg J All positives Matrix spike recovery = 170%
R All negatives Blind spike recovery = 0%
Se J All Matrix spike recovery = 30.1%
Calibration curve r <.995
As, Cd, Cu, Pb U All positives >IDL but Baseline instability
<CRDL .
Al, Ca, Ni, Na, U All positives >IDL but Positives in blanks
Zn <10X contaminant level
Hg J All positives Matrix spike recovery = 155.8%
R All negatives Blind spike recovery = 0%
S J All Calibration curve r <.995



Case Number:_ 16059

Project Number:_91-369

Site: Navtell, Ft. Lauderdale. FL
Element @~ Flag = Samples Affected

W
As, Cd, Cu, Pb
Al, Ca, Na, Zn
Al
Hg
Se
o)

As, Cd, Cu, Pb

Al, Ca, Ni, Na,

Zn
Hg

Se

u

“ oW o

INORGANIC DATA QUALIFIERS REPORT

Reason

All positives >IDL but
<CRDL

All positives >IDL but
<10X contaminant level

All positives

All positives
All negatives

All

All positives >IDL but
<CRDL

All positives >IDL but
<10X-.-contaminant level

All positives
All negatives

All

Baseline instabilicty
Positives in Blanks

Matrix spike recovery

Matrix spike recovery
Blind spike recovery

Matrix spike recovery

Calibration curve r <.

Baseline instability

Positives in blanks

Matrix spike recovery
Blind spike recovery

Calibration curve r <.

133%

170%
0%

- 30.1%
995

= 155.8%

995



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV
Environmental Services Division
College Station Road, Athens, Ga. 30613

*x** *MEMORANDUM* * *x % *

DATE: 05/11/91
SUBJECT: Results of Specified Analysis;
91-369 NAVTELL
FT LAUDERD FL
CASE NO: 16059

-
FROM: Robert W. Knight/éﬁ%? Connll /7.,
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Atrached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers were required.

If you have any questions please contact me.

ATTACHMENT

RECEIVED

MAY 20 1991

{lUS CORPORATION
REGION IV
SENT TO




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV
Environmental Services Division
College Statiocn Road, Athens, Ga. 30613

*k***MEMORANDUM* * * x %%

DATE: 05/11/91
SUBJECT: Results of Metals Analysis;
91-369 NAVTELL
FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight, ;»é25%43&7/¢§/
Chief, Laboratory EvValuation/Quality Assurance Section

TO: PHIL BLACKWELL
Attached are the results of analysis of samples collected as part of
the subject project.
As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER

REPORT which explains the reasons that these cualifiers were reguired.

If you have any questions please contact me.

ATTACHMENT

Y- QuoA- oM
5 Pennard
RECENED

MaY 20 1991

(1y5 CORPORATION
REGION I7

SENT TO—




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD., ATHENS, GA. 05/10/91
METALS DATA REPORT
¥ET ¥ % & % ¥ % 2 % Z X 3 E & % %X B X S F % & B % % £ % B E E B BT S ¥ E R X T R K S % X B X % %X £ X T S BT OE T Y 2 X R T L & X F O EES
LR PROJECT NO. 91-369 SAMPLE NO. $6295 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN *3
L SOURCE: NAVTELL CITY: FT L AUDERD ST: FL b
s STATION ID: MW-0O1 COLLECTION START: 03/20/91 1630 STOP: 00/00/00 4
LA CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM34 ::
s
22% % % 2 % ¥ % % % & % T T T % % % £ X %X $ %X %X B & X T £ %X % % T X X T X X % T % ¥ T 3T T %L T % % %X T T ® OF 3 % % ¥ X X % X ¥ ¥ $RX
uG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS
5900J ALUMINUM 30 MANGANE SE
12V ANT IMONY 0.20UR MERCURY
3y ARSENIC 9u NICKEL
120 BARIUM 3600 POTASSIUM
1 BERYLLIUM 15UJ SELENIUM
1" CADMIUM 3U SILVER
2100000 CALCIUM 41000 SODIUM
26 CHROMI UM 204 THALLIUM
3u COBALT NA TIN
6U COPPER 19 VANADIUM
5800 IRON 40U ZINC
13 LEAD
6000 MAGNESTUM
2+ *REMARKS 2+ s s sREMARKS**+
2+ FOOTNOTES*+»

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI~INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
»K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91
METALS DATA REPORT

5% 3 % % % % 3 %3 % % % % % % £ & % ¥ % %X B X & S R %X S & ¥ % B % K S 2 T T X %X E OB % X E OE SO OE B X B X K ¥ £ £ % % X & R £ %k 3%%

L PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF  COLLECTED BY: M COHEN i

b SOURCE: NAVTELL CITY: FT LAUDERD ST: FL bl

se STATION ID: MwW-02 COLLECTION START: 03/20/91 1435 STOP: 00/00/00 5

b CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM37 ::

3

S 2 % % & % 2 2 % £ ¥ S B ¥ T % T T T &£ %X % T T S 2 % T % ¥ & 3T %X T £ X £ % ¥ £ % T $ OX £ % S ¥ % ¥ E L ¥ ¥ X ¥ X %X % %2 3 % ¥ ¥¥¥
UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

17000J ALUMINUM 83 MANGANESE

12U ANT IMONY 0.20UR MERCURY

40 ARSENIC 10 NICKEL

150 BARIUM 6400 POTASSIUM

1U BERYLLIUM 15U4 SELENIUM

2V CADMIUM 3uU SILVER

2200000 CALCIUM 53000 SODIUM

55 CHROMIUM 2uJ THALLIUM

5U COBALT NA TIN

200 COPPER 26 VANADIUM

16000 IRON 60U ZINC

25 LEAD

7800 MAGNESTIUM

*#*REMARKS ¢+ s sREMARKS* 3+

+3s¢FOOTNOTES? >

sA-AVERAGE VALUE *NA-NOT ANALYZED sNAJ-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

METALS DATA REPORT

¥ 3 % 2 % % % £ % 2 % %X L T K E & % % &£ S £ T T X X S P T R X B S T K X B E E E % & 2 $ R L E S S X T T E XX E S E XX K 2 K XXV

i ROJECT NO. 91-369 SAMPLE NO. 56288 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY M COHEN s

b SOURCE : NAVTELL CITY: FT LAUDERD FL b

s STATION 1ID: PB-0O1 COLLECTION START: 03/20/91 0700 STOP: 00/00/00 s

*x CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM29 ::

2

t*E % % £ % ¥ X ¥ T BT T T R T % F T £ BT X ¥ % E % ¥ ¥ OE E S T X T OB L OX T ORT T & X B % X % OE OE OB OFT X O£ % % % X £ 3 % % OB OF X X % X%
UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

13004 ALUMINUM 8V MANGANE SE

12U ANTIMONY 0.20UR MERCURY

2U ARSENIC SU NICKEL

4y BARIUM 3000 POTASSIUM

1V BERYLLIUM 3ud SELENIUM

2V CADMIUM v SILVER

21000 CALCIUM 39000 SODIUM

SV CHROMI UM 2uJ THALLIUM

3uU COBALT NA TIN

2V COPPER 3V VANADIUM

53 IRON 6u ZINC

6 LEAD

6000 MAGNESIUM

++*REMARKS**» *s*REMARKS** ¢

«ssFOOTNOTES s

sA-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES ¢J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIY

sR-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

S22 T £ %2 % £ % % $ % F 3 ¥ T % X % £ % % % ¥ % F ¥ T & F X % B % % £ %X ¥ ® % %X OE % £ 3 O£ X % % % K 3 F T OEF L X T K Y OE X T X XXX

b PROJECT NO. 91-369 SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF  COLLECTED BY: M _COHEN .
s SOURCE: NAVTELL CITY:. FT LAUDERD ST: FL bibe
A STATION ID: MW-O1t COLLECTION START: 03/20/91 1630 STOP: 00/00/00 Al
L CASE NO.: 16059 SAS NO. 0. NO.: AM34 MD NO: AM34 ::

LR
*FEE * £ % %X ¥ 3T X ¥ T F OEX BT R S YT %X T ¥ % % 3 R T £ ¥ X T £ £ FT £ X ¥ ¥ X T X ¥ X %X ¥ T $ K K X ¥ £ % & F £ X X X X ¥ ¥ % ¥ £ ¥ rE¥

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

*+2FQOTNOTESs s »
¢A-AVERAGE VALUE  sNA-NOT ANALYZED  *NAI-INTERFERENCES _*J-ESTIMATED VALUE _*N—PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

"".t'3lt"ltt..‘t!“.t“'!.‘.“‘tttS!!“ltttt!‘ttttttt‘tt't‘tl't"

b PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN b
a4 SOURCE: NAVTELL CITY:. FT LAUDERD ST: FL b
vy STATION ID: MW-02 COLLECTION START: 03/20/91 1435 STOP: 00/00/00 A
hhd CASE .NO.: 16059 SAS NO. D. NO.: AM37 MD NG: AM37 ::
s

£XT ¥ ¥ T X 3 %X £ % % % T % F B ¥ ¥ %2 % W LT ¥ £ £ % 3 T T ¥ X % £ %E ¥ X % % % X X ¥ % K L X %X ¥ F£ K X % F ¥ X % X £ ¥ X % ¥ & £ oFTES

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

*s++FOOTNOTESess
*A-AVERAGE VALUE sNA-NOT ANALYZED sNAI-INTERFERENCES »J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
+K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZ2ED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/10/61
SPECIFIED ANALYSIS DATA REPORTY
*$2 % % ¥ % S % 3 5 % % % % & £ ¥ E %X % & %X % % T T &£ % ¥ & &£ B & T X T K L %X T X OB & % OFT X S OE OCT %X OFOT R & ¥ F KX E X E T T X OFXX
. PROJECT NO. 91-369 SAMPLE NO. 56288 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN hdhd
hdd SOURCE : NAVTELL CITY: FT LAUDERD ST:. FL s
bl STATION ID: PB-O1 COLLECTION START: 03/20/91 0700 STOP: 00/00/00 s
s CASE .NO.: 16059 SAS NO. D. NO.: MO NO: AM29 ::
(X

$ET * * T T 6 T £ % % % $ X % € T & %X £ X T T % % & T T % % £ ¥ F % £ £ ¥ % T X %X % £ T £ F F € ¥ %X ¥ ¥ ¥ B ¥ ¥ X 2 & ¥ ¥ % % K ¥AX

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

#22FOOTNOTESe s
*A-AVERAGE VALUE sNA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN T0O BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91
METALS DATA REPORT

%% % % % 5§ % % % % ¥ % % 2 S S % % FT & & % RXT ®T S ¥ X & %X ¥ E L T X T T OB X X XK K X % % E K K %X X R T E B K X % % % % ¥R X R X ONNX

*s  PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M COHEN *x

*¢+  SOURCE: NAVTELL CITY: FT LAUDER ST: FL *e

++  STATION ID: SB-O1 COLLECTION START 03/20/91 1145 STOP: 00/00/00 ‘s

*+  CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM31 ::

L 3 4

tttt't.tttttattttltt'ttttttt‘tttttt‘ttttttt.tst:ttttt!t""""83’#’
MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS

1200 ALUMINUM 3.2 MANGANESE

2.6V ANT IMONY 0.09UR MERCURY

1 ARSENIC 2V NICKEL

3.1 BARIUM 30U POTASSIUM

0.21v BERYLLIUM 0.64uJ SELENIUM

0.43Y CADMIUM 0.64U SILVER

66000 CALCIUM 130U SODIUM

4.2 CHROMI UM 0.43u¢ THALLIUM

0.64U COBALT NA TIN

W COPPER 1.9 VANADIUM

660 IRON 4U ZINC

2.4 LEAD 09 PERCENT MOISTURE

240 MAGNESTUM

23 sREMARKS s s+ **¢REMARKS*» =

*esFOOTNOTESs s »

*A-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS TS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91
METALS DATA REPORT

8% $ & % 2T 2 % &£ % & ¥ ¥ E F & & £ % ¥ % % 3 & £ T K & F B B B BT S X K X X X BT X % E KL E FE S K % K E & F P ¥ CE XXX KT 8 8 %%

s*+  PROJECT NO. 91-369  SAMPLE NO. 56292 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M COMEN rs
s+ SOURCE: NAVTELL CITY: FT LAUDERD 3 v
s+  STATION ID: $B-02 COLLECTION START. 03/20/91 1255 = STOP. 00/00/00 .
tr  CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM33 -
:
."‘$‘.‘¥tt“!l"'"”"33‘#'Utt!’t‘3"#3“!!""'!‘.!"1’"!“tt‘!‘
MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS
1400 ALUMINUM 8.4 MANGANE SE
2.7 ANT IMONY 0.10UR  MERCURY
045U ARSENIC 20 NICKEL
6.4 BARIUM 28V POTASSIUM
5. 23u BERYLL IUM 0.67UJ  SELENIUM
0.45U CADMIUM 0.68U SILVER
140000 CALCIUM 280U SODIUM
4.6 CHROMIUM 0.45U THALLTUM
20 COBALT NA TIN
2V COPPER 2.5 VANADIUM
800 IRON U ZINC
3.5 LEAD 12 PERCENT MOISTURE
580 MAGNESTUM
s+ sREMARKS # 5 # *+ sREMARKS + » »
++sFOOTNOTES*9»

sA-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



METALS DATA REPORT

2% % £ % & 3 % 2 S % B & & % & % B &£ % ® % B & % % £ £ ¥ T S X X B £ % £ % %X % R S O£ RT S FEE X X £ & B B K XX KR XS T XY ¥ KRN

s
s

e

PROJECT NO. 91-369
SOURCE : NAVTELL
*s STATION 1D: SB-03
re CASE NUMBER:

16059

SAMPLE NO. 56294 SAMPLE TYPE: SOIL

SAS NUMBER:

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION 1V ESD, ATHENS, GA.

PROG ELEM: NSF  COLLECTED BY. M COHEN
CITY: FT LAUDERD ST:
COLLECTION START: 03/20/91 1405 STOP: 00/00/00

05/10/91

LR
*s
¥
LR
LA d

$3% % $ 3 T X X X %T R ¥X S % T X ¥ % R % OE X % T ¥ T £ X 3 X X %X X %X £ % E £ ¥ ¥ %X % T T X OF OB 3T & £ B o OB O LT E X OFE E R £ % R F OEt®

MG/KG
1800 ALUMINUM
2.6U ANT IMONY
0.4su ARSENIC
4.2 BARIUM
0.22y BERYLLIUM
0.44y CADMIUM
70000 CALCIUM
5.2 CHROMI UM
0.65U COBALT
0.44y COPPER
1000 IRON
3.3 LEAD
250 MAGNESTUM
s+ REMARKS#» »
*+sFOOTNOTESe s

sA-AVERAGE VALUE

ANALYTICAL RESULTS

*NA-NOT ANALYZED

MD NUMBER: AM36
MG/KG ANALYTICAL RESULTS
.7 MANGANESE
0.09uR MERCURY
1.1V NICKEL
62 POTASSIUM
0.68UJ SELENIUM
0.65U SILVER
140V SODIUM
0.45U THALLIUM
NA TIN
2.3 VANADIUM
5U ZINC
12 PERCENT MOISTURE
* s sREMARKS*++

*NAI~-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION 1V ESD. ATHENS. GA. 05/10/91
METALS DATA REPORT

%2 % % % % % % ¥ ¥ ¢ % FT T E % % ¥ X BT % ¥ % BT XK R % % % % % % % £ % R & % X S % % ¥ OR BT X % S X T &£ %X X B OE &£ % %X X S K ¥ ¥ ¥ o®INSN

ss  PROJECT NO. 91-369  SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M _COHEN v

**  SOURCE: NAVTELL CITY: FT LAUDERD ST: FL .

e+ STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 *s

*+  CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM30 0

X8

*3t 2 % $ ¥ £ % T $F B T F T O§ £ % % % X £ %X %X ¥ % ¥ % $ ¥ $ % X 2T £ ¥ T T T T ¥T T T &L %X O3 O%E S T T X %X % % & 8 ¥ % % 3 % ¥ T £ % X%
MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS

1400 ALUMINUM 11 MANGANE SE

2.6U ANT IMONY 0.11UR  MERCURY

U ARSENIC 2u NICKEL

7.2 BARIUM 57 POTASSIUM

0.22u BERYLLIUM 0.65UJ  SELENIUM

0.43y CADMIUM 0.65U SILVER

150000  CALCIUM 350U SODIUM

3.9 CHROMI UM 0.43u THALLTUM

0.65U COBALT NA TIN

20 COPPER 4.9 VANADIUM

780 IRON 5U ZINC

2 LEAD 1 PERCENT MOISTURE

700 MAGNESTUM

*++REMARKS# ¢ *+ *REMARKS » s +

+++FOOTNOTES# s+

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R—-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/10/91
METALS DATA REPORT

$88 % % % % 3 3 5 $ & & $ % % % £ T X A& OHE S & 5 % T X S R SR YT T X XL XTSRS R S S % 2 R S S E T 2 EE X X X K %X & F X 5 2 XKD

s+ PROJECT NO. 91-369  SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF_ COLLECTED BY: M_COHEN *x

e+ SOURCE: NAVTELL CITY: FT LAUDERD ST: FL e

e+ STATION ID: SS-02 COLLECTION START: 03/20/91 1015  STOP: 00/00/00 ss

*+  CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM32 i

L 2

%3 2 ¥ £ 3 % % % F 3T X % X ¥ £ 2 T % $T ¥ $ S % ¥ ¥ T L S OET R % X X % % X ¥ O$F % % $ £ X % ¥T X L S S FT R T ¥ ¥ ¥ X X X X ¥ ¥ 2 £ 3RS
MG/KG ANALYTICAL RESULTS MG /KG ANALYTICAL RESULTS

1700 ALUMINUM 11 MANGANE SE

3u ANT IMONY 0.13UR  MERCURY

2 ARSENIC 1.20 NICKEL

11 BARIUM 79 POTASSTUM

0.25U BERYLLIUM 0.72UuJ  SELENIUM

0.50U CADMIUM 0.74V SILVER

75000 CALCIUM 180U SODIUM

7.6 CHROMIUM 0. 48U THALLTUM

0.740 COBALT NA TIN

] COPPER 2.3 VANADIUM

390 TRON 10U ZINC

3.9 LEAD 20 PERCENT MOISTURE

250 MAGNESTUM

s+ sREMARKS s * » *+ sREMARKS * » »

2+ ¢FOOTNOTES s+

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE +N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/10/91
METALS DATA REPORT
28% % % S ¥ % & % & % £ % % % £ & ¥ % £ & T %X & %X 2 3 ¥ B £ % K T X LK BT B K S K & K S E X S E K F X X T OB CE E X X X S F K & ¥ ¥ oBREY
e PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN b
. SOURCE : NAVTELL CITY: FT LAUDERD ST: FL **
L4 STATION ID: SS-03 COLLECTION START 03/20/91 1330 STOP: 00/00/00 %
L4 CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM35 ::
e
¥ & * ¥ % 2 3 & %2 ¥ $ % $ LT £ T % % 5 % T % ¥ X £ £ %X T % X % t % £ ¥ T T % £ % % % T $ %X ¥ % ¥ %X % £ % ¥ ¥ X % % X % % % % % RI%
MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS
1200 ALUMINUM 18 MANGANE SE
3.3V ANT IMONY 0.14UR MERCURY
2U ARSENIC 1.4y NICKEL
8.8 BARIUM 70 POTASSIUM
0.27v BERYLLIUM 1UJ SELENIUM
0.55U CADMIUM 0.82VU SILVER
86000 CALCIUM 210V SODIUM
3.2 CHROM I UM 0.58U THALLTUM
2V COBALT NA TIN
7V COPPER 2.7 VANADIUM
1800 IRON 20U ZINC
8.9 LEAD 30 PERCENT MOISTURE
420 MAGNESTUM
*++*REMARKSs 2+ *ssREMARKS* 2+
*ssFOOTNOTESe+»

*A-AVERAGE VALUE

+K-ACTUAL VALUE IS KNOWN TO BE

*NA-NOT ANALYZED

*NAI-INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
sR-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/10/91
SPECIFIED ANALYSIS DATA REPORT
¥5% 2 % % ¥ % X 3 2 £ $ S S % £ ¥ %X X X T T R K % % S B % %R S £ ¥ X X % S T OZT X T OE S % % B K S % K ST S T EK XK E T T X X X X ¥ & FEX
s PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN b
s SOURCE: NAVTELL CITY: FT LAUDERD ST: FL *e
A STATION ID: SB-O1 COLLECTION START: 03/20/91 1145 STOP: 00/00/00 *
b CASE .NO.: 16059 SAS NO. : D. NO.: AM31 MD NO: AM31 s

s x5

T¥E £ 2 % 2 % X T F R F ¥ $E % % T T % X %X X X % ¥ X % %2 £ F % £ £ % £ % ¥ % % K % X % £ %X % % R BT S S X ®E F % F T ¥ X X % S ¥ ¥ oRXE

RESULTS UNITS PARAMETER
4.8U MG/KG CYANIDE

ss*FOOTNOTESe»»
*A-AVERAGE VALUE sNA-NOT ANALYZED *NAI-INTERFERENCES sJ-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU~MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA.

SPECIFIED ANALYSIS DATA REPORT

05/10/91

X% ¢ 5 % % 3 3 % % % ¥ ¥ & % K £ ¥ T &£ ¥ F F % T E ¥ % % % %X £ E 2 T O®E X % K %X £ % %X X E & % X S OB ®E X ¥ % % % ¥ X ¥ X B ¥ T ok E¥X

b PROJECT NO. 91-369 SAMPLE NO. 56292 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN

*s SOURCE: NAVTELL CITY: FT LAUDERD ST: FL

A STATION ID: SB-02 COLLECTION START: 03/20/91 1255 STOP: 00/00/00
s CASE .NO.: 16059 SAS NO. : D. NO.: AM33 MD NO: AM33

%

LB
s
¥
ey
s

*TE T ¢ % ¥ ¥ T ¥ T ¥ OZT S OF ¥ ¥ T ¥ T X £ ¥ L X ¥ £ 2 ¥ &£ % X X X X £ £ X X % % K X T ¥ & K % ¥ X F K ¥ ¥ £ ¥ X X ¥ XK ¥ X ¥ X O¥¥X

RESULTS UNITS PARAMETER
5.3U MG/KG CYANIDE

2ssFOOTNOTESs 2

sA~-AVERAGE VALUE sNA-NOT ANALYZED sNAI-INTERFERENCES *»J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCFE OF MATERIAL

*XK~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L~-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U~MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION 1V ESD. ATHENS, GA.

SPECIFIED ANALYSIS DATA REPORT

*¥*E 3 % ¥ % % % £ % % T T RT T % % % %S K % % %X E % X T X % ¥ ST E X X T XK & OF S OSE E % % BT OZXF T T S T X X T S R ORK X OB ORE S O% %X ¥o¥ %

e
LR )
*re
LR ]
LR ]

PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN

SOURCE : NAVTELL CITY: FT LAUDERD ST:. FL

STATION ID: SB-03 COLLECTION START: 03/20/9% 1405 STOP: 00/00/00
CASE .NO.: 16059 SAS NO. - D. NO.: AM36 MD NO: AM36

05/10/91

%t
L2 4
L)
*%
s
L R

TET 2 X F %X % %X % $ % £ %X ¥ F X % ¥ % ¥ ¥ % £ ¥ ¥ ¥ % £ % X % X X £ ¥ % X ¥ % T T £ T £ £ £ % £ % % £ T T ¥ T E ¥ ¥ X ¥ ¥ 3T 2 x $%%

RESULTS UNITS PARAMETER
S5.6U MG/KG CYANIDE

++2FOOTNOTESs s
*A-AVERAGE VALUE_  sNA-NOT ANALYZED  sNAI-INTERFERENCES _sJ-ESTIMATED VALUE _sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

%% & & 2 % S & ¥ $ FT & 2T T E E 3 OB 5 % &£ T T % % R X T X ¥ R O S T T X X K % %X O$ % X F XK X % T T S OE OE % ¥ K % E R ¥ X X ¥ ¥ XX¥

hhd PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN *s
s SOURCE : NAVTELL CITY: FT LAUDERD ST: FL i
b STATION 1D: SS-O1 COLLECTION START: 03/20/9%t 103% STOP: 00/00/00 T
s CASE .NO.: 16059 SAS NO. : D. NO.: AM30 MD NO: AM30 3

e s

$¥E 2 2 T % £ T T T T T 3 T %X BT K X T OF X F K X £ X £ % %X ¥ & X % %K £ %X X ¥ ¥ ¥ £ X % % F ¥ ¥ F & X F ¥ X % ¥ E X X X X %X X % X F$X

RESULTS UNITS PARAMETER
5.5U MG/KG CYANIDE .

+++FOOTNOTESs s
*A-AVERAGE VALUE _ sNA-NOT ANALYZED  *NAI-INTERFERENCES +J-ESTIMATED VALUE _sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA.

SPECIFIED ANALYSIS DATA REPORT

$¥% % 3 % %3 X ¥ % % % 5 T 3T EF % ST S X K & 3 T X X X 2 T S S 2 T Y X T S ST T E LT P F % T T X E R X E R E E L X S X R X T B K R KSX

s
LR
e
s
L X

PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN

SOURCE: NAVTELL CITY: FT LAUDERD ST: FL

STATION 1D: SS-~02 COLLECTION START: 03/20/91 1015  STOP: 00/00/00
CASE .NO.: 16059 SAS NO.: D. NO.: AM32 MD NO: AM32

05/10/91

%
s
ey
%
X

EXF £ ¥ X X 3 ¥ % £ X X BT E X T F 2T X ¥ X T &£ & % X %X ¥ T T X X X X T X R £ OB E T S OE T T S T E X X XS FE E X T X R F E T ¥ OF OETE

RESULTS UNITS PARAMETER
5.9U MG/KG CYANIDE

*++FODTNOTES s *s
*A-AVERAGE VALUE _  oNA-NOT ANALYZED  sNAI-INTERFERENCES *J-ESTIMATED VALUE _eN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT OETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION 1V ESD., ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

23% $ % £ % % ¥ 3 $ OB S OF F T % B T S ®E B %X S ¥ 3 % %X 5 & % T S % X S T X TR E OE % R % OB R SE % 3T 3 %X BT S $ T & % ¥ E ¥ 3 F X £ FXSF

LA PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN b
x4 SOURCE : NAVTELL CITY: FT LAUDERD ST: FL e
e STATION 1D: SS5-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 b
L CASE .NO.: 16059 SAS NO.: D. NO.: AM35 MD NO: AM35 ::
s

£E% ¥ 2 3 % £ ¥ £ T T S X ®T T £ ¥ X T £ K ¥ %X % £ £ T £ X ¥ T % £ £ * £ ¥ ¥ X F % % % £ T F L £ ¥ ¥ %X £ X ¥ ¥ & ¥ ¥ £ ¥ %2 % 2 ¥ BN

RESULTS UNITS PARAMETER
6.9U MG/KG CYANIDE

¢+ +FOOTNOTES® #»
+A-AVERAGE VALUE  sNA-NOT ANALYZED  *NAI-INTERFERENCES *J-ESTIMATED VALUE _sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERTAL WAS ANALVZED FOR BUT NOT DETECTED. THE NUMBER 1S THE MINIMUM QUANTITATION LIMIT.



APPENDIX C



Site Inspection Report



GEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1 - SITELOCATION AND INSPECTION INFORMATION

1. IDENTIFICA TION
1 STA 02 SITE NUMBER |
FL (PLD!1 9634138

I, SITE NAME ANO LOCATION

01 SITENAME Laga ~ommen 3¢ GOSENORVE AEW Of M)

J3CITY NA!ﬁu

Fort Laudedale

02 STREET. ROUTE NG, OR SPECIFIC LOCATION IDENTHER

2d SONG

orcoum'v]
cooe st

09 COORDINATES

26 (737 _[|02017%9._

IChecs ones
Z A.PRIVATE C 8. FEDERAL
Z F OTHER

3331 N.W. SSth Sdceet
F I foword
10 TYPE OF O

C C. STATE Z 0.COUNTY £ MUNICIPAL
Z 3. UNKNOWN

i, INSPECTION INFORMA TION

Q10A 02 MTE STATUS

03 20 94 = ACTIVE

WONTH DAY TEAR K nacTve

33 YEARS OF OPERATION

pﬁoﬁﬂ?‘l 1 \‘\ﬁ

— . UNKNOWN

SEGINMING YEAR

ENONG YEAR

T4 AGENC Y PEREOMMING INSPEC TION Chocs a8 e adowy?
Z A EPA = 8. EPACONTRACTOR

T E.STATE Z F STATE CONTRACTOA

Nang of hee)

2 G. OTHER

T C MUNCIPAL T 0. MUNICIPAL CONTRACTOR

Name o ey

Nang of heny

Soseryt

Mmach Cohen

“Prq {ect Man -

07 ORGANIZATION

NUS

08 TELEPHONE NO

(4 938 7210

09 OTHER INGPECTORS

| Zric Tschudi

10TME W

11 ORGAMIZATION

12 TELEPHONE MO
{ )

Tem Savyer

S'l‘ep ‘\an} nl

Mal Mc Co;L

Jay Chashain

1] SITE AEPRESENTATIVES INTERVIEWED

Ken Karaczewsk

14 TITLE 1SACONENS

18 TELEPWONE NO
{ )

( )

( )

[77 sccEsioamec ey |

7r“ ar

C WARRANT |

16 T OF INGPECTION

19 WEATHER CONDITIONS

V. INFORMATION AVAILABLE FROM

01 CONTACT

T.((man McAdanms

02 OF /Ageney Orparnuanen

U.S. CPA, Region IT (ATLALTA)

0J TELEPHONE NC

13475069

I~y —y Y TRy TPy Y YR TRy Y~ v ey
04 PERSON AESPONSIBLE FOR ATE INSPECTION FORM

Keith Ho2ea

OS AGENCY 36 ORGANZATION

Hall:burton

NVS

07 TELEPHOME NO-
481710

QA 0ATE

MON"w  Ta

EPAFOAM 2070-13 (7-8Y)




EPA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 2- WASTE INFORMATION

I IDENTIFICATION

01 STATE [02 SITE NUMBEAR

Fe HgeIUt

1. WASTE STATES. QUANTITIES, AND CHARACTERISTICS

ST IR SCALSTATES  ee. .. 32 NASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS Crecs i mar i
Vs scuo € SLuAAY g vty s ronc E SOLUBLE | mGHLY JOLATILE
L. YL TN CAMDOATVE & PAMMABLE X REMCTLE
cmcrwos URKBORR | TSI navnarl o,
Soects, NG OF DAUMS
. WASTE TYPE
CATEGOAY SUBSTANCE NAME 01 GAOSS AMOUNT 02 UNIT OF MEASURE| 03 COMMENTS
Sty SLUDGE
oLw QLY WASTE
SOL SOLVENTS Kadwn
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS
1QC NORGANIC CHEMICALS
ACD ACI0S
8AS BASES
MES HEAVY METALS "
IV. HAZARDOUS SUBSTANCES 300 ‘s et Caog CAS M
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE (RSPOSAL METHOD os concanmanow | 33 RSN

Unk_mo

MES

_NnKnown

A 4°)

MBS
[mes |
| Sov |

Known - SS
Q(un\; |

V. FEEDSTOCKS see <oco~ns - CAS Mumporss
TATEGORY 31 FEEDSTOCK NAME 02 CAS NUMBEN ZATEGOAY Q1 FEEDSTOCK nAME Q2 CAS NUMBER
08 FOS
FDS FOS
FDS FOS
FOS FDS

YI. SOURCES OF INFORMA TION Cro mocns erarancos. ¢ 5. 5otp woe. 3000 arervis “ocCrT

E£PA , STATE ¢ NUS FuLes

EPAFORAM 2070-13(7 8Y)



POTENTIAL HAZARDOUS WASTE SITE L IDENTWICATION
aEPA _ SITE INSPECTION REPORT - o s
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS “_EL]_S__
. HAZARDOUS CONOITIONS AND INCIDENTS

GRAOUNDWATER CONTAMINATION 32 Z OBSERVED (DATE. 3 l:&lﬂ[ Z POTENTAL I ALLEGED
?; DO;‘JLA TIoN FCTENTIALLY AFFECTED %‘%s G4 NARRATIVE DESCRIPTION )

FITIV Detfected Arsenic, chrom ium, and Lead a#+

elevated Jevels

31 . 8 SURFACE WATER CONTAMINATION 02 ZOBSERVED(OATE. _______ Z POTENTIAL . ALLEGED
Q3 POPULATION POTENTIALLY AFFECTED. J4 NARRATIVE DESCRIPTION

vndocumented

01 1 C CONTAMINATION OF AR 02 Z CBSERVED(OATE. ___ | = POTENTIAL ~ ALLEGED
03 POPULATION POTENTIALLY AFFECTED: Q4 NARRATIVE DESCRIPTION

vin d ocwV '\men"ed
01 Z D FIRE EXPLOSIVE CONDITIONS Q2 Z”OBSERVED(OATE. ________ ) Z POTENTIAL Z ALLEQED
03 POPULATIONPOTENTIALLY AFFECTED: ________ = = 04 NARRATIVE DESCRIFTION

vndocumented
Q1 Z € OIRECT CONTACT 02 Z QBSERVED lDATE Z POTENTAL ~ ALLEGED
03 POPULATION POTENTIALLY AFFECTED: Q04 NARRATIVE JL/{

/ y
[u/(/é\/t (5 franed | Sl o A u'v{ /

vndocumended
31 _ F CONTAMINATION OF SO C2 _CBSERVEDIDATE. _______ ) Z POTENTIAL Z ALLEGED
73 AREA POTENTIALLY AFFECTED: oo C4 NARRATIVE DESCRIPTION

Some rmotals were defecled, however, tnere is lidHle
chonce of expolure Jo +he Geners! poblic

Q1 2 G. ORINKING WATER CONTAMINATION 02 ZOBSERVED IDATE. _____ ) = POTENTIAL Z ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _______ 04 NARRATIVE DESCRPTION

GrounGusetes sanples contaned cancenthons of arsense,
cheomvivm and leod, 7/ /j,'f({,';,w tptifer i o sede i el pren

31 . rt WCRKER EXPOSUREINJURY J2 ZBSERVEDIDATE ___________ ) 2 POTENTAL Z ALLEGED
23 WORKERS SOTENTIALLY AFFECTED. ________ Q4 NARRAT'VE DESCRIPTION

vndocumented
0t Z I POPULATION EXPOSURE INJURY 02 _OBSERVED(DATE. ) Z POTENTIAL Z ALLEGED
03 POPULATIONPOTENTIALLYAFFECTED: 04 NARRATIVE DESCRIPTION

undocumented

EPA FOMM 2070-1347-81)



<EPA

POTENTIAL HAZARDOUS WASTE SITE -
SITE INSPECTION REPORT
PART 3 - OESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L. IOENTIFICATION

1 STATE

SITE NUMBER

N HAZAROOUS CONOITIONS AND INCIOENTS civeenm

0V Z 4 DAMAGE TO FLCRA Q2 ZCBSERVED (DATE. !} ~ POTENTIAL Z ALLEGED
04 NARRATIVE DESCRIPT'CN

undocvmendted
0t Z K. OAMAGE TQ FAUNA QZZOBSERVEDIDAYE _____ Z POTENTIAL Z ALLEGED
04 NARRATNIVE DESCRIPTION - ce ~ame 1. o 100cw3:

un documented
01 = L CONTAMINATION OF FOQOD CHAIN Q2 ZCBSERVED (DATE. _____ | Z POTENTIAL Z AUEGED
04 NARRATIVE DESCRIPTION

un documented
01 = M. UNSTABLE CONTAINMENT OF WASTES 02 ZQOBSERVED (DATE. ____ )} Z POTENTIAL Z ALLEGED

S0ub Aol SIarnaeng sPsun. ( 0amng Grume:

03 POPULATION POTENTIALLYAFFECTED: 04 NARRATIVE DESCRPTION

vhdocumented
01 Z N DAMAGE TO OFFSITE PROPERTY 02 - OBSERVED(DATE. _______ ) = POTENTIAL ~ ALLEGED
04 NARRATIVE DESCRIPTION

undecumented

01 Z O CONTAMINATION OF SEWERS. STORMORAINS WWTPs (02 “OBSERVED (DATE. ____ ) Z POTENTIAL Z ALLEGED
04 NARRATIVE DESCRIPTION

undocurmended
01 = P ILLEGAL UNAUTHORAZED DUMPING 02 ZCOBSERVED(DATE _______ ) Z POTENTIAL T ALLEGED
04 NARRATIVE DESCRIPTION

vndocumented

05 DESCRIPTION OF ANY QTHER KNOWN, POTENTIAL. OR ALLEGED HAZARDS

None

IN. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF INFORMATION (Cro 10n:ac romroncon ¢ 9 siare wos 1amose snavis 90373

CPA, STATE, AND NUS FILES

EPAFORM2070-1317 81}




POTENTIAL HAZARDOUS WASTE SITE I IOENTIFICATION

3Em . SITE INSPECTION- O'ES"’:YE 02 SITE NUMBER
PART 4 - PERMIT AND DESCRIPTIVE INFORMATION FLONI9624(88

It. PERAMIT INFORMATION

X ';'-".5.°,f--’ff.‘!',' SSUED 02 PEAMIT NUMBER QI DATE ISSUED | 04 EXPMRATION OATE | 03 COMMENTS
A NPOES
8 uic
_C am 1
_ 0 ACAA !
T E RCRAINTERIM STATUS
- F SPCCALAN
=G STATE 5 e,
TH oA,
=1 OTHER gpecr,
v ~one
. SITE DESCRIPTION
01 STORAGE OISPOSAL Crecs a0 e aseiv! 02 AMOUNT 03 UNIT OF MEASURE 34 TREATMENT Choce ot mar asowy I 08 OTHER
S et ZamommMnN Vs sutomas on sre
Y crums. asovecaouno MAKOOWN | TG CHEMICALPHYSICAL
Z 0. TANK, ABOVE GROUNO = D. BIOLOGICAL
< E. TANK. BELOW GAOUND < E. WASTE ORL PROCESSING 38 AREA OF SITE
2 F LANOFLL = F SOLVENT RECOVERY .
2 G. LANDFARM = G. OTHER RECYCUNG/RECOVERY aﬁﬁﬂ.‘.ﬂ‘;‘!} s
Z H. OPEN OUMP Z H.OTHER ong
= 1. OTHER pr——
Q7 COMMENTS

The SPent Soluents were placed 1n small containers
L4l redrieved by Municipal $rash collecters

IV. CONTAINMENT
01 CONTAINMENT OF WASTES Chees eney
VA. ADEQUATE. SECURE C 8. MODERATE Z C. INADEQUATE, POOA Z D. INSECURE. UNSOUND. DANGERQUS

02 DESCAPTION OF DRUMS. QIXING. LUINERS. BAARIERS. £TC.

Oescription o€ wosie containers are descr.bed as
Small contniners. Specidic informat.on on Fhese
waste Containers are not Sopplied in The €le motenal.

V. ACCESSIBILITY
St NASTEEASL Y ACCESSILE. T YES — NO

12 COMMENTS
v Known

VI. SOURCES OF INFORMATION ‘Cro ssocis ra/araness. 0 § 500 /8 .amc:e ardviis 900771,

ZPA STATE, Avp Nus FILES

EPA FOMM 2070-13(7-81)




a POTENTIAL HAZARDOUS WASTE SITE L DENTIFICATION
EPA : SITE INSPECTION REPORT L e
PART S - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA |
1. DRINKING WATER SUPPLY
31 TYPE OF OMINKING SUPPLY 02 STATUS 03 ISTANCE TO SiTE

2T0CE 48 209C 0%

SURFACE WELL ENOAN?ED AFFECTED  MOMTORED
COMMUNITY Az s A 8= c.= A JM.
0.z

NON-COMMUNITY cz D i E = FZ B (M

iI. GROUNDWATER

Q1 GROUNOWATER USE IN VICINITY Checs ones

‘ ONLY SOUACE FOR DRINKING (! OfaNIING Z C. COMMERCIAL. INDUSTRIAL. IAMIGATION Z 0 NOT USED. UNUSEASLE

: Oher spurcee Fvanebind LIRS SINGY SOUrCeS Svamaliny
COMMERCIAL MOUSTIIAL. IRMGA TION
NG GINE SEIS! SUUTCOR vEIatISy

02 POPULATION SERVED BY GROUND WATER M“‘m“‘” 03 DXSTANCE TO NEAREST DRINIKING WATER WELL oo ™)

Q4 DEPTH TQ GAQUNCWATER QS OWMECTION OF GROUNOWATER FLOW ¢8 OEPTN™ TO AQUIFER 07 POTENTIAL, YWELD 08 SOLE SOURCE AQUIFER

OF CONCEAN OF AQUFER
£0- (90 .« Nordh Q0130 m|__ ga| W v

09 DESCRAIPTION OF WELLS / neasng vosags. 0000, snt SCSIIA AHEIVE 10 SAPUEIIN Ing DusGrgs)
Municipal wellfields within o0 M-mile radivs of the
Cocility Serfve appcoximadely 1S2 350 Connections, Seruices +he
commerCial/indvustsiat and vresidtndial oreas Lom ¥he Sele Sourte asv.-&r

10 RECHANGE AREA 11 ISCHARGE AREA
Y'YES | COMMENTS = ves | commenTs
= NO = NO

V. SURFACE WATER
01 SURFACE WATER USE Crecs oner

WA RESERVOIR. RECREATION I B.IRMGATION, ECONOMICALLY = C. COMMERCIAL. INDUSTRIAL = D. NOT CURRENTLY USED
MMM TR GO IMPORTANT RESOURCES

02 AFFECTEDPOTENTIALLY AFFECTED BOOWES OF WATER

NAME: AFFECTED OtSTANCE TO SITE
c (rm)
c (rew)
I} (rm)
V. DEMOGRAPHIC AND PROPERTY INFORMATION
21 TOTAL POPULATION WATHIN 03 DISTANCE TO NEANEST POPULATION
ONE (1) MLE OF SITE ™O(2) %U’T‘! THRAEE (3) MLES OF SITE o.q
A 8. _‘im__. c. _S_ﬁ_Lh_S__ —_— (™)
w) 1€ 3EASCNS NG OF SERSONS SR ET LT
23 4UMBEN OF BUILDINGS WiTHin TWO (2) MILES OF ST o6 OISTANCE TO NEAREST OFF . SITE BLILOING
D! ' {rew)
1S PCPULA NON WITHIN VICINITY OF 3ITE Sronoe of nanare of @R Ay S e 8 ) Ut AESPS. JONGEY DEDVINISE WRER WOl

This area isa dengely populated Commercia] [residentialf
\ndustrial area. I+ remans the Seme Hhrovshouv# the

q m;‘e deNs.

EPAFOAM 2070.13 .7 8Y)



a POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION
WEPA SITE INSPECTION REPORT GTSTATE[G] SiTe Noueen
PART § - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA FLoi@ed41 £ |

vi. ENVIRONMENTAL INFORBIATION
TV SEAMEABIITY OF UNSATURATED ZONE Crock wner

. A 10"% ~10"%cmeec . B 10-¢~10"%cmisec Yc. 104~ 10-)crveec 0. GREATER THAN 10~ cmisge

L CEAMEABILTY OF BEDRCCK T-ece res

. A IMPERMEABLE ~ B RELATIVELY IMPERMEABLE - C. RELATIVELY PERMEABLE VD VERY PERMEABLE
Leskman iy "% et (- RAICIER R v RERLENTRL P e IGrowrer mar 10 ¥ cm soe)
3 OEPTH ) BEDROCK 34 DEPTH OF CONTAMINATED SO ZONE 38 SOK, om
38 NET PRECIPITATION 07J6TMI 24 HOUR RAINFALL 08 SLOPE
w SITE SLOPE QIRECTION OF i:! SLOPE , TERRAIN AVERAGE SLOPE
in) 5. t tiny " l balgné l *
9 FLOCO POTENTIAL 10
k.w' » Z SITE S ON BARRIER ISLAND, COASTAL MIGH HAZARD AREA, RIVERINE FLOOOWA
SITEIS IN WQ YEAR FLOOOPAN R Y
11 CISTANCE TO WETLANGS 1§ acre munomuony 12 ISTANCE TO CAIMCAL MABITAT /o envangerey smenme!
ESTUARINE QTHER PES—— ]
A _>i.um e..._g_'_:__um mmmm_w
1 3 LANO USE IN VICINITY
QISTANCE TO
RESIDENTIAL AREAS. NATIONAL/STATE PARKS, AGRICULTURAL LANDS
COMMENICIAL INDUSTRIAL FORESTS. OR WILDUFE RESERVES PRIME AG LAND AG LANO

Af.o_"_w s.__o;.‘_um c._ZE‘Q.m o.-__z q..' ) _ i)
14 DESCAWPTION OF SITE IN RELATION TO SURROUNOING TOPOGAAPNY

The Naviell Cacility is locoted tn 0 m xed commcrto'dl
Industriol [residential land use afta. The surroundia
topogrmph X relatively flaé ljo'n) ik no
prencunced slope. A System of cdnals exist 1n
+he Fort Lovderdole oren; hewever, NO surface cusdff
Crom the Faciiity 13 connectred 4o the canal $3M

Wetland areos ex/st in Sevesnl orras,+he chsest
bec'n3 1.6 miles north o0& Naviell, :

V. SOURCES OF INFORMATION Cure seccnr wareness. ¢ ¢ 506 400, 1ampee snay 1t oo

£ Pa, sTATE, & NUS FILES

EPABORM 2070-137 8



SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 6 - SAMPLE AND FIELD INFORMATION

. SAMPLES TAKEN

SAMPLE TYPE

02 SAMPLES SENT TO GIESTIMATED OATE

Qs
AESLATS AVARABLE

NUMBER OF
SAMPLES TAXEN

GROUNOWATER

SURFACE WATER

3 bopal Eovir. Test of Dactlelt, \L .
o hal Ergic Just g Rachigh,

WASTE

SKianes € Sherman of Wwolthom,Mass,

AR

Cmeracn ic)

RUNOFF

VEGETATION

OTHER

. FIELD MEASUREMENTS TAXEN

o1 TYPE

graundwo'l-e/

MPH ) +emperviure, and conductivity .

IV. PHOTOGRAPHS AND MAPS

ot Tveu xgaouuo = AERAL

o2 oo o _HAUAGUToN NV EoyRoumENTAC LoRP, |

NG of SAPEREIIIN O vl

3 u?
YES

- NO

04 LOCATION OF MAPS

Hall.brréewr NUS Savir. corg -

V. OTHER FIELD DATA COLLECTED /#rovwe navesve sossrsnsn

i, SOUICES O' INFOllAﬂON Cd8 00CHE SrOnCes. € § 1 ME T LaDE 17 b, . LI7S

£ PA, STATE, 4 Nus FILES

EPAFOMM 2070137 81



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

I IDENTWICATION
01 STATE {02 SITE NUMBER

SEPA
v 4 . PART 7 ugeoH 8
- OWNER INFORMATION
H. CURRENT OWNENS) PARENT COMPANY .« sspecaon
1 NAME 03 0+8 MUMBER 08 NAME 09 O~ B NUMBEA
C.B.Insttutranal Fund Vi
03 STREET ADORESS » . 3cr 55 oz 5..‘.‘ 04 $IC CODE 10 STREET ADORESS 2 O Sos A%0 ¢ e / TSI ST
12U HAmBURG TURNPIKE ‘30
08 CiTY 08 STATE|O7 2IP CCOE 12CiTY 13 STATE[14 2P CODE
WAYNE NT|o7470
01 NAME 02 0 +8 NUMBER 08 NAME 03 0+ 8 NUMBER
03 STREET ADORESS » O Sos AFO+ orc | 04 $iC COOE 10 STREET ADORESS . # O Sus. M09 wu.; 11 %€ CCOE
as ciTy sur‘t,or 2P COOR 12 CITY 13 STATE[ 14 ZIP CCOE
01 NAME 01 0+ 8 NUMBER 08 NAME 09 D+ 8 NUMBER
OJ STREET ADORESS (# O 8es. AU o/ 04 SIC CODE 10 STREET ADORESS /# O. Gsa. AFD ¢ o ; 1181C COOE
os cITy ’ocsvnzlor 2P COO% 12¢ITY 13 STATE[14 2P COO®
{01 nams 02 0+ 8 NUMBEN 08 NAME 080+ 0 NUMBER
03 STREAT ADORESS .# O Sea. A0 ¢ oue. 04 SIC COOE 10 STREET ADORESS » O Ses. #4500 o 11 SIC CODE
L 04 STATR 07 P Coot T2 eIty 73 STATE] 14 LiF COOE

W PREVIOUS OWNENS) /car moer wcom wen

IV. REALTY OWNENR(S) 7 swoscans. sor maer roeom woy

01 NAME 020+ 8 NUMBER 01 NAME 02 0+ 8 NUMBER
03 STAEET ADORESS (# O See. A50 + aee ; 04 SiC COO0E I STREET ACORESS /7 O Sae. 4502 we ) 04 $IC CCOE
[oscmy O8STATE| 07 2w COOE asCitY 08 STATE| 07 2P COOE

0! NAME 02 D+ NUMBER 01 NAME 03 0+ B NUMBER
03 STREET ADORESS # O Ses AP0 0. ey 04 NC COOE 0J STREET ADORESS # 0. Sues. AFD 4. we.) 04 SIC COOE

08 CiTY ]5 STaTEf07 2P COOE FEY51ag ) mﬁov P CO0E
01 NAME i 02 0+ 8 NUMBER 0t NAME 02 D+ 8 NUMBER
0J STAEET ADORESS . # O S0s A0 wa) 04 SICCCOE 03 STREET AQORESS (# O. ae. AP0 4 e ) Q4 SIC COCE
osciry ORSTATR] 07 DF COOR oG] [5& STATE|G7 1P COCE

V. SOURCES OF INFORMATION (Cov ssomts reioransen. 0.9 1500 00, s0mem sravsss ‘soerTs!

S PA,STATE, ANND NVS FILES

EPAFOAM 2070-13 (7-80)



SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 8§ - OPERATOR INFORMATION

L IDENTIFICATION

01 STATE|02 SITE NUMBER

| PL Etpugeuigg |

. CURRENT OPERATOR  svwse ¢ omoram vom oonen OPERATOR'S PARENT COMPANY - sssccone:
01 NAME 02 O+ 8 NUMBEA 10 NAME T1 O+ 8 NUMBEN
OnMEnown
QI STAEET ADORESS » 5 Sas 402 o Q4 SIC COOE 12 STREET ADORESS (# O Sas. 420 ¢ oc.. 11 8C COE
08 CITY 08 STATE]O? 1P COOE ta QITY 18 STATE] 18 2P COOE
08 YEAARS OF OPERATION |08 NAME OF OWNER

I, PREVIOUS OPERATOR(S) 'Lar man rscont wriv: sravae ey ¢ esteront from gwner?

PREVIOUS OPERATORS' PARENT COMPANIES ./ ocacacs.

01 NAME 02 O+ § NUMSEA 10 NAME 11 0+8 NUMBER
NAV TELL
03 STREET ADORESS # O fSlow. ASD+ e | 04 SIC COOE 12 STREET ADONESS (# 0. foc. A0 #. aea ! 13 SIC CODE
333! N.W, SStHn Steet
08 STATU |07 2P COOR e CITY 18 STATE] 16 1P CODR
+ Lovderdale FL
08 YEARS OF OPERATION | 08 NAME OF OWNER OUMING THi8 PEMIOO
UNKASWIA C.8. \ngbduhenal Fund T
01 NAME 02 0+ 8 NUMBER 0 NAME TT O+ 8 NUNBER
03 STREET ADDRESS (» O ez, ##0 ¢ wve./ G4 SCCOOK |12 STRERT ADORESS /7 G ex AP0 7. w0, 73 SIC COOE
08 7Y 08 STATR |07 2w COOR T4 CTY 18 STATE| 18 ZP COOR
08 YEARS OF OPERATION | 09 NAME OF OWNEA DURING THIS PENIOD
Ot NAMA 02 0+ 8 NUMBER 10 NAME 11 0+ 8 NUMBER
03 STREAT ADORESS # O Ses. A0+ wie.) 04 80 CO08 12 STREET ADORESS (P C. Sas. A%0 ¢, ovs.) 13 SK CODE
s Ty 08 STATE{ 07 2@ COOE 14 QITY 14 STATE] 18 2P COOE
08 YEARS OF CPERATION | 08 NAME OF OWNER OURING T8 PERICO

IV. SOURCES OF INFORMATION /C30 sronts mavensen. 0.0, 50 Soa. 00man snov . reoery

L AL S /% /A//J/f

EPA FOMM 2070-13(7-81)



EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 9 - GENERATOR/TRANSPORTER INFORMATION

L. IDENTIFICATION

Qt STATR

Oziﬁm
LDV g6y €8

H. ON-SITE GENERATOR

31 vAmE Q20+ NUMBER
SJ 3TREET AQLRESS 27 4.0 -1 4 J4 SIC COOE
o8 CITY GE STATE]Q? P COOE

. OFF-SITE GENERATONS)

02 0+BNUMBER

oS QiTY

r'iﬂlrn 29 COOok

01 NAME 01 NAME 02 0+ 8 NUMBER

0J STREET ADORESS # O 80e AS0 ¢ orc Q4 SICCOOR Q3 Sm!#ADDﬂ(” ‘A0 Sas. AFD ¢ wc | 04 SIC CO0E

08 CITY 04 STATE{Q7 2tP COOR s CITY Q8 STATE{O7 1P COOE

01 NAME 02 O+ B NUMBERA Q1 NAME 02 0+8 N\UMBER

QJ STREET ADORESS (» O 8ea. A0+ e, 04 SIC CO0. 0J STREET AQORESS /# Q. Sox. A0 ¢ o) 04 SIC CO0R

oscry STATE{O7 P COOR s iy 08 STATE}O? DP CODR

I¥. TRANSPORTENS) .

01 NAME 02 D+ D NUMBER 01 NAME 02 0+ 8 NUMBER

Q3 STREET AQORESS (# 0 80:. M0+ o) 04 SIC CO0E QJ STREET ADORESS .» 0. Sec. A0 ¢ am.) Q04 SIC CO0E

o8 CITY 08 3TATE[07 2» CODR 08 CITY 08 STATE| 7 2P CODR

Q1 NAME 020+ 8 NUMBER 01 NAME 02 0+8 NUMBER

03 STREET ADORESS 20 Ses #4502 we) 04 SIC COOE 03 STREET ADONESS 5 0. sen. AP0 ¢ 0. 04 SIC COOE
osCiry 0@ STATE| 07 JP COOE

N

A

V. SOURCES OF INFORMATION m.-w—-.;.. I MO SN BV IS SeSTR

EPA FOAM 2070-13 (7-8V)




POTENTIAL HAZARDOUS WASTE SITE L IDENTPICATION

" .
SITE INSPECTION REPORT 01 STATE[ G2 STE rassen
WEPA PART 10- PAST RESPONSE ACTIVITIES FL ELpugeat 8
1. PAST RESPONSE ACTIVITIES
3t C-):E;c:l:;soa SUPRLY CLOSED Q20aATE _ _____ QA3 AGENCY
Q4 N
undocumended
9% Z ax"EMmARY WATER SUPPLY SRQVIOED 320AT6 _ 03 AGENCY
04 DESCRPTION
vndocumented
31 2 C. PERMANENT WATER SUPPLY PROVIOED Q20ATE ___________ Q3 AGENCY
04 OESCRPTION
und Ocumented
Q1 = D. SPALED MATEMAL REMOVED O20ATE O3 AGENCY
G4 DESCRPTION
undocumented
01 Z E. CONTAMINATED SON. REMOVED Q20ATE 03 AGENCY
J4 DESCRPTION
undocumented
Q1 Z F WASTE REPACKAGED QI0ATE 03 AGENCY
04 DESCRPTION
undocumented
01 = Q. WASTE DISPOSED ELSEWWERE Q20ATE NAGQCY' -
04 DESCRETON magte mote~ols were Navled off bs munvcipal
woite ¢collectors _
01 Z M. ON SITE BURIAL [s} J o7 \ 1 - S, 03 AGENCY
Qo4
OESCAPTION undocumenied
01 Z I IN SiITU CHEMICAL TREATMENT O20ATE QJ AGENCY
04 DESCAIPTION
vndocvmendet
81 Z 4. IN SITU BIOLOGICAL TREATMENT Q20ATE ___ 03 AGENCY
4 DESCRIPTION
undocumendted
01 Z XK. IN SITU PHYSICAL TREATMENT Q20ATE 03 AGENCY
06 ODESCRIPTION
undocumented
01 Z L. ENCAPSULATION Q20ATE 03 AGENCY
04 OECRIPFTION
VN &o LM ende o
01 Z M EMERGENCY WANTE TREATMENT Q2DATE ___ 03 AGENCY
Q4 DESCRPTION .
undocvmented
31 TN CUTOFF ~valU3 c&CATE _ 03 AGENCY
J4 DESCRPTICN
undocumented
S1 2 Q EMERGENCY JIKING SURFACE WATEA DIVERSION J20ATE 03 AGENCY
C4 SESCRIPTION
un d.o LI MeEn +fd
01 Z P CUTOFF TRENCHES SUMP QR0ATE 03 AGENCY
04 DESCRAPTION
umlow mented
Q1 Z Q SUBSURFACE CUTOFF WALL Q20ATE Q03 AGENCY
Q4 DESCRIPTION

vadocumented

EPA SOAM 2070-13(7-81)



“EPA

POTENTIAL HAZARODQUS WASTE SITE
SITE INSPECTION REPORT
PART 10 - PAST RESPONSE ACTIVITIES

L IDENTFICATION
v9 iF

Pl

11 PAST RESPONSE ACTIVITHES corvenen

31 Z A SARMER WALLS CONSTRUCTED 02 DATE 03 AGENCY
34 DESCRIPTON UndOCUM%‘L‘Cd
31 T S CAPPWG CQOVERING Q2 DATE 03 AGENCY
04 DESCAIPTION Ur\&ooume'\"'ed
31 Z T 3ULK TANKAGE REPAIRED 02 OATE 03 AGENCY
C4 DESCRPTION ur\doCuW\Cl\Hd
21 Z U GROUT CURTAIN CONSTRUCTED Q2 OATE Q3 AGENCY
04 DESCRPTION
vndocumented
31 O:E;C;O"rrf‘&" SEALED Q2 DATE 03 AGENCY
undocumented
31 Z W. GAS CONTROL Q2 DATE 03 AGENCY
" undocumented
01 Z X. FIRE CONTROL 02 DATE Q3 AGENCY
04 DESCRIPTION
undocumended
g: T Y LEACMATE TREATMENT Q2 DATE 03 AGENCY
oescReTOoN ynodocumen+ted
Q1 Z 2. AREA EVACUATED Q2 DATE 03 AGENCY
4 pescRemoN undocumendted
Ot = ' ACCESS TQO SITE RESTRICTED 00aATE 03 AGENCY
O‘%eﬁ:g“:?“qre no 5ecur|'+\5 PEQSUMCS ' P‘OCC 0 lim. 4 aceess -k:#nt..l/}j
3t Z 2. POPULATION ABLOCATED 02 DATE 03 AGENCY
24 DESCRIPTION uAdOCume.n'f’Cd
01 Z 1 OTHER AEMEDIAL ACTIVITES 02 DATE Q3 AGENCY

Q04 OESCRIPTION

undocumented

IN. SOURCES OF INFORMATION Coo monns wmrencos 0 g 11000 708 1amowe warvus -o00mrs:

STATE, LPA, oND NUS FILES.

EPAEQAM 2070-13(7-8Y)




POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
“.‘ EPA - SITE INSPECTION REPORT o1 STATE] 02 SITE Msemtn
’ PART 11 - ENFORCEMENT INFORMATION Fl [FeDugeaqitl |

il. ENFORCEMENT INFORMATION

o1 PAST BEGULATZAY EVFCICIMENT CEN, 5 @9/

2 CESCRIPTICN OF SS2EAAL (7+72 _I7T40 FESULATCRY ENFORCEMENT 4CTON

N opa

. SOURCES OF INFORMATION 1CRO FPOCINE rOMIINES. # § . 3000 NBS. LIRS ABvIE SOOMY

S PA £ STATE E(LE MATERIALS

EPAFOMM 2070-13(7-81,




APPENDIX

I. FEEDSTOCKS
CAS Number Chemisal Name CAS Number Chamical Nawe CAS Number Chemical Namne
1.7684.41%-7 Ammaonia 14, 1317-380 Cupric Oxide 27.7778-5%0-9 Potassium Dichromate
1. 7440-38-0 Antimany 15, 7758-98-7 Cupric Suifare 28. 1310-58-3 Potstsium Hydroxide
3.1309-644 Antimony Trioxide 16. 1317:38-1 Cuprous Qxide 29.11507-1 Propyiene
4. 7440.18-2 Arsgnic 17. 74.85-1 Ethviene 30. 10588-01-9 Sogium Dichromate
5.1327-53-3 Arsenic Trioxide 18. 7847010 Mydrochlorie Acid J31.1310-73-2 Sodium Hydroxice
6. 21109-95-8 Barum Suifice 19. 7684-39-3 Hydrogen Fluoride 32.7646-78-8 Stannic Chiorige
7.7728.95%8 8romine 20. 1335%.28.7 Lesa Oxide 33.7772.9948 Stannous Chiorice
3. 106-9990 Sutadiene 21.7439-978 Mercury 34, 7684939 Suifuric Acid
9. 7440-43-9 Cadmium 22. 74828 Methsne 35. 108-88-3 Tolysne
10. 7782-50-8 Chiarine 23.91-20-3 Napthalene 36. 1330-20-7 Xylens
11,12737-.278 Chromuts 24. 7440-020 Nicket 37. 7648-88-7 Zine Chicride
12. 7440-473 Chromwum 28. 7697.37.2 Nitric Acid 38. 7733020 Zinc Sulfate
13. 7440-48-4 Cobait 28. 7723.1449 Phosphorus
1. HAZARDOUS SUBSTANCES
CAS Number Chemical Name CAS Number Chemwsal Neme CAS Number Chemicai Name
1. 7%.070 Acetaidehyde 47.1303-33-9 Arsenic Trisuifide 92.142-71.2 Cupric Acetate
2.84.197 Acstic Acid 48. 542821 8arium Cyanide 93. 12002038 Cupric Acetoarsenite
3. 108-24-7 Acstic Anhydride 49. 7143-2 Benzene 94. 7447-394 Cupric Chlornde
4. 15868 Acstane Cyanohydein %0. 85850 Benzoic Acid 98.32%1-238 Cupric Nitrate
S. 508-96-7 Acetyl Bromde 51. 100470 Benzonitrile 96. 5893-66-3 Cupric Oxaslate
8. 75.38-8 Acsty! Chioride 52. 98-884 Benzoyi Chioride 97. 7758-98-7 Cupric Suifats
7.107028 Acroiein 53. 100447 8enzyl Chioride 98. 10380-29-7 Cupric Suilfate Ammoniated
8. 107.13-t Acrylonitrile S4, 7440-41-7 Beryilium 99. 918827 Cupric Tartrate
9. 124-04-9 Adipic Acd $8.7789747-8 Beryilium Chloride 100. 508-77 4 Cyanogen Chioride
10. 309-00-2 Aldrin 58. 7787-49-7 Bervllium Fluoride 101. 11082-7 Cyciohexane
11.1004301-31  Aluminum Suifate $7. 13597.99-4 Berytium Nitrate 102. 94.78.7 2.4-0 Acid
12.107-188 Allyl Alcohol 58. 123864 Buty! Acetate 103. 94-11.1 2,4-0 Esters
13. 107081 Ally} Chloride 59. 34-74.2 n-Butyl Phthalste 104. 50-29-3 ooT
14.7664-41.7  Ammonis 60. 109-73.9 Butyismine 108.333415 Diazinon
15, 831618 Ammonium Acstate 61.107-928 Butyric Acid 108. 1918009  Dicamba
18. 1863834  Ammonium Benzoste 62. 543-908 Cadimium Acstate 107. 1194888  Dichioben
17.1068-33.7  Ammonwum Bicaroonats 63. 7789428 Cadmwm Bromide 108. 117808 Diehione
18. 7789-088  Ammonium Bichromare 64. 10108-34-2 Cadmuwm Chioride 109. 25321228 Dichicrobenzene (ail .samers)
19. 1341497  Ammonium Bifluornde 8. 777844-1 Calcium Arsenats 110. 268-38-19-7 Dichloropropane (ail isomers)
20.10192-300 Ammonum Bisuitite 68, 52740-188 Caicium Arsenits 111, 26982.238 Oichioropropene (ail isomers)
21.1111.780  Ammonium Carbemete 87. 78-20-7 Caicium Carbide 112.8003-198  Dichioropropene.
22.12125:028 Ammonium Chioride 68, 13768-190 Calcium Chromate Dichioropropsne Mixture
23.7788-08.9  Ammonium Chromats 89. 5920138 Calcium Cyanide 113. 75990 2-2-Dichloropropionic Acid
24.3012488  Ammonwm Citrate, Dibeeic 70. 26264-08-2  Caicium Oodecyibenzsne | 114 82.73.7 Dichlarvos
25. 13826930 Ammonum Slucborste Sulfonate 118. 60-87-1 Dieidrin
26. 12125018  Ammonium Flyoride 71.7778-84-3 Calciumn Hypochiorite 118. 109-89-7 Oiathylsmine
27.1336-218 Ammonium Hydroxide 72. 133-08-2 Captan 117. 12440-3 Dimethyiamine
28. 6009-70-7 Ammonium Oxalste 73.683-28-2 Carbery! 118. 2518484-8 Dinitrobenzens (ail 1somars)
29. 16919190  Ammonmum Silicafiuoride 74, 1883-88-2 Carbofuran 119.51.288 Dinitrophenol
30. 7773080 Ammonium Sulfomate 78, 7%-180 Carbon Disuitide 120. 28321-148 Dinitrotoluene (ait somers)
J31.1213%8.76-1 Ammonium Sultide 78. 58-23-8 Carbon Tetrachioride 123.8800-7 Diquat
32.10196-040 Ammontum Sulfite 77.87.749 Chiordane 122. 298044 Disuitoton
33. 14307438 Ammonium Tartrats 78. 7782-80-8 Chiorine 123. 330-84-% Diuron
34, 1762.95-4 Ammonum Thiocyanate 79. 108-90-7 Chiorobenzene 124.27176-870 (odecyibenzenesuitonic Acid
38. 7783.188 Ammonium Thiosuifate 80.8788-3 Chioroform 128. 118.29-7 Endosuitan (all isomers)
36. 628837 Amy| Acemte 81. 7790945 Chiorosuifonic Acid 128. 72-208 Endrin and Metadolites
37.82833 Aniline 82. 2921-88-2 Chiorpyrifos 127. 106998 Epichlorohydrin
38. 7647-189 Aatimoay Pentachioride 83. 1088-30-4 Chromic Acetate 128.563-122 Ethion
39. 7789819 Antimony Tribromide 84. 7738548 Caromic Acid 120. 100414 Ethy! Benzene
40.10028-93.9  Antimony Trichioride 88. 10101538 Chromc Suifete 130. 107-18-3 Ethylenedismine
41, 7783-58-4 Antimony Trifluoride 86. 10049-05-5 Chromous Chigride 131.108-934 Ethyiens Dibromige
42.1309844 Antimony Trioxice 87.544-18-1 Cobsltous Formate 132 107082 Ethylene Dichioride
43. 1303-328 Armnic Oisulfide 88. 14017418 Cobsitous Sulfemete 133. 80004 EDTA
44, 1303-28-2 Arssnic Pentoxide 89.58-724 Coumaphos 134. 1188878 Ferrc Ammonmum C trate
48, 7784-34- Arsanee Trichiorde 0. 1319-77.3 Cresol 138. 2944874  Ferric Ammonium Oxatate
48, 1327-53.3 Arsenie Trioxide 91.4170-20-3 Crotonsidehyde 138. 77086080 Ferric Chioride




Il. HAZARDOUS SUBSTANCES

CAS Number

137.
138.
139.
140.
141

142.
143,
144
145.
146.
147

148.
149,
150.
151.
152,
183.
164,
158.

156.

157.
158.
159.
160.

181,
162.
183.
184.
188.
168.
187.
168.
169,
170.
171,
172.
173.
174,
178.
176.
177.
178.
179.
180.
181.
182.
183,
184,
188.
188.
187.
188.
189.
190.
19V,

7783-508
10421484
10028-225
10045-39-3
7758-94-3
7720.78-7
206440

. 500040

64-188
110-178
98-01-1
86-500
764438
118-74-1
8768-3
67-721
70-304
77474
7647010

7664-39-3

74.908
7783064
78-795
4250448-1

115-32-2
143-50-0
301-04-2
3687-3138
7758954
13814-96-5
7783486-2
10101830
182%56-989
7428480
15739-80-7
1314870
592870
5889-9
14307.358
121-.7%-5
110-16.7
108-31-8
2032-88-7
$92-04-1
10045-94-0
7783-3%-9
5928538
10415-7%5-5
72435
74-931
808246
298000
1786-4-7
315.184
75-04-7

Chemical Name

Ferric Fluonde .

Farric Nitrate

Farric Suifate

Ferrous ammorum Suifate

Faerraus Chiornde

Farraus Suifate

Flygearn nanra

Forma genyde

Formic Acig

Fumaric Acid

Furfurai

Guthion

Heptacnior

Hexachiorobenzene

Hexachiorobutadiene

Hexachiorosthane

Hexacnlorophene

Hexachiorocyciopentadiens

Hydrochioric Acaid
{Hydrogen Chioride)

Hydroftuoric Acid
(Hydrogen Fluoride)

Hydrogen Cyanide

Hydrogen Suifide

i soprene

|sopropanciamineg
Dodecyibenzenesuifonate

Ksithane

Xepone

Lead Acetate

Lead Arsanste

Lead Chioride

Lssd Fluoborsate

Lesd Fluorde

Lead lodide

Lead Nitrate

Lead Stesrate

Lead Suifate

Lesa Suifide

Lead Thiocvenate

Lindane

Lithwum Chromate

Maithion

Maleic Acd

Maigic Anhydride

Mercaprodimethur

Mercunc Cyanide

Mercuric Nitrem

Mercuric Suifets

Mercuric Thiocysnste

Mercurous Nitrats

Methoxvehior

Mathyt Mercaptan

Methy! Methacryiste

Methy| Parathion

Mevinphos

Mexacarbete

Monosthylamine

CAS Numober

192. 74898
193. 30Q-76-8
194. 91-20-3
198, 1338-24-5
196, 7440-020
197. 15699-180
198. 37211058
199. 12054-48.7
200. 14216-75-2
201. 7786814
202. 7697-37-2
203. 98-95-3
204. 10102440
208. 25154.55.8
206. 1321128
207. 30525-894
208. 56-18-2
209. 608-93.5
210.87-88-5
211.85-018
212. 108-95-2
213. 75445
214, 7684-38-2
218, 7723-14-0
216. 10028-87-3
217.131480-3
218, 7719122
219. 7784410
. 10124.50-2
. 1778-50-9
. 7789008
. 7722847
.2312-388

. 79094

. 123828
227.1336-36-3
. 151.508

. 1310-58-3
. 75.58-9

. 121.29-9
232.91-228

. 108-46-3

. 7448084
. 7761888
238. 7831489-2
237. 7784-48-8
238. 10888019
239. 1333831
240. 7631905
241.777%-11.3
242, 143-33-9
240. 251%5-200

244 7681494
248. 16721805
248. 1310-73-2
247. 7681529
248. 124414

Chemicat Name

Monomethyiamine
Naled

Naphthaiene
Naphthenic Acid

Nickel

Nicket Ammonium Sulfate
Nickelt Chioride

Nickel Hydroxide
Nickei Nitrate

Nickel Sulfate

Nitric Acid
Nitrobenzene

Nitrogen Dioxide
Nitrophenot {ali isomers)
Nitrotoluene

Paratormaidehyds

Parsthion

Pentachiorobenzene

Pentacniorophenol

Phenantnrens

Phenot

Phosgene

Phosphoric Acid

Phosphorus

Phosphorus Oxychloride

Phosphorus Pentasuifide

Phasphorus Trichioride

Potassium Arsanats

Potassium Arsenite

Potassium Bichromats

Potassium Chromate

Potassium Permanganate

Propargite

Progionic Acid

Propionic Anhydride

Potychiorinated Biphenyis

Poussium Cyanide

Potassium Hydroxide

Propyiene Oxide

Pyrethning

Quinoline

Resorcinol

Selenium Oxide

Silver Nitrate

Sodium Arsenats

Sodium Arsenite

Sodium Bichromate

Sodium Bifluoride

Sodium Bisuitite

Sodwum Chromate

Sodium Cyanide

Sodium Dodecyibenzens
Suifonate

Sodium Flyoride

Sodium Hydrosuifide

Sodium Hydroxide

Sodium Hypochiorite

Sodium Methyliste

CAS Number

249. 7832000
250. 7588-794
251. 7601-54-9
252, 10102-188
253. 778906-2
254.57-249
258, 100420-5
258.1277108-3
257. 7684939
258.93.765
259. 2008460
260.93-7948
261. 13580-98-1
262.93-721
263. 12534935
264, 725448
268, 95-94-3
268.127-184
267. 78-00-2
268. 10749-3
269. 7448-188
270. 108-88-3
271.8001-28-2
272. 1200248-1
271.524888
274, 253214891
275. 79018
276.2518782-2
277.2732341.7

278. 1214438
279. 75803
280. 541003
281. 10102084
282. 1314821

. 27774138
. 108084

. 75384

. 1300-718
.5873448
.52028-258
. 1332078
. 7699488
. 3488-26-9
. 7646-88-7
. 587-21-1

. 7783483
.857418

. 77798684
.77198848
. 127822

. 1314-84-7

TEEi it

304. 14844812
308. 1002¢-118

Chemical Name

Sodium Nitrate

Sodium Phosphate, O.basic

Sodium Phosphate, Tribasic

Sodium Seienite

Strontium Chromate

Strychmine ang Saits

Styrene

Sulfur Monocntoride

Sulfuric Acid

2.45-T Acd

2,45-T Amines

2457 Estery

2.4.5-T Saits

245-TP Acd

2,45-TP Acid Esters

TOE

Tetrachiorobenzene

Tetrachlioroethane

Tetraethyi Lead

Totraethyl Pyrophosnnats

Thallium (1} Suifate

Toluene

Toxaphene

Trichlorobenzene (all isomers)

Trichlorfon

Trichloroethane (all isomers)

Trichloroethyiene

Trichiorophenot (all isomers)

Triethanoismine
Dodecyibenzenesuifonate

Tristhylaming

Trimethylamine

Uranyl Acstate

Urany! Nitrate

Vansdium Pentoxide

Vanady! Suifste

Vinyl Acetate

Vinylidene Chioride

Xylenol

Zinc Acetate

Zine Ammonium Chloride

Zinc Borste

Zinc Bromide

Zine Carbonate

Zine Chionde

Zinc Cyvanide

Zine Fiuoride

Zine Formate

Zinc Hydrosuifite

Zine Nitrate

Zine Phenoisuifonate

Zinc Phosphiae

Zine Silicotivaride

Zinc Sultate

Zirconium Nitrate

Zirconwum Potassium Fiuoride

Zirconium Sulfate

Zirconium Tatrachiorae

e



F.L.E.H.
REFERENCE # |

SITE DESCRIPTION. This site 1s locatea in 4 comuercial/industrial area

at 3331 NW 55 Street, Fort Lauderdale, Broward County, Florida. Navrell
was involved in the repair and sales of data communications test equipmen. .
It is not known how long Navtell was located at this sgite but it was
apparently in operation through the summer of 1984. N.B.C. of Broward

is now located at this site. There is no information on N.B.C. of Broward.

DESCRIPTION OF HAZARDOUS CONDITIONS, INCIDENTS AND PERMIT VIOLATIONS.
Approximately 20 gallons per year of cleaning solvents were used at
this facility. Any spent solvents were contained in various small
containers until they were picked up by municipal trash collection.
Soldering was also done at this facility.

NATURE OF HAZARDOUS MATERIALS. Twenty (20) gallons per year of cleaning

solvents were used at this facility. The chemical composition of the
solvent is unknown, however, we assume that it 1is toxic, flammable and
volatile. It is not known if any hazardous substances are presently

used onsite.

ROUTES OF CONTAMINATION. DPossible routes of contamination include
groundwater, surface water and direct contact.

POSSIBLE AFFECTED POPULATION AND RESOQURCES. Area residents are provided
with drinking water from the city of Fqrt Lauderdale Executive/Prospect
municipal wellfield. The wellfield draws from the Biscayne aquifer,
which is a shallow, permeable, sole-source aquifer. The site is located
within 1000 feet of the nearest well, thus potential contaminants in the
groundwater, surface water or soil on-site may contaminate the wellfield.

The facility was located within 1000 feet of the nearest body of
water, thus potentially contaminated groundwater or surface runoff could
contaminate surface water supplies, affecting recresatiomal users and

aquatic flora and fauna.

Workers may have been expnsed to hazardous substances via inhalation of
volatilized clesning solvent or direct contact.

RECOMMENDATIONS AND JUSTIFICATIONS. There is no information about

N.B.C. of Broward, which is now located at this site. 8ince the amount
of waste generated per year was small when Navtell was located on-site,
we recommend 8 low priority for inspection at this site.
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g ot " PRELIMINARY ASSESSMENT
VEP A PART 1 - SITE INFORMATION AND ASSESSMENT FL | D11862413¢

L SITE NAME AND LOCA TION L ‘ L.
mm-—-\-m—dm amWWmmﬂll

Navtell . » _ _ . ] 3331 NW 55th Street
o3 aTY - SaaiAid|0s P COOE  [ee CoumTY OTCSuI 08 ComE

Fort Lauderdaie | Fu [33309 | Broward off™ lo17"
00 COOROMAILS |ATITUOS LONGITUOR

26 1155 | 081139,
10 DINECTIONS 10 5118 0sawrg swm cvorvar guatt el
Exit at Commercial Blvd. and proceed west 2

Proceed north from Ft. Lauderdale on I-95.
miles to NW 31 Ave, Turn right on 31 Ave. and proceed north ) mile to P t .
g gyé mile to NW 55 Ave, Tgm llcift m.: 'Ng 3§°:8:? agg tggnm

left on Prosp;gt Rd. and proceed
left onto NW Street. The site is located an the left in the Business Plaza.

UL RESPONSIBLE PARIIES ) . _
01 OWNEA & spow 02 SIRERT i prow——
Same as above.
Qary 04 81ATE| 08 2P COOS 08 18LEPHONE NUMBEA
’ ( )
07 OPSAAION ¥ anove 0w siere Fow gonen 00 8148 P
Linda Johnston 3331 NW 55th Street
osary 1081AI8 |} 1 1P COOR 12 1GLEPHONE NUMSER
Ft. Lauderdale FL | 33309 1305 ! 486~7122 J
13 TYPE OF OWNERSIZ® wnare ooy X
QA Prvare O 8. FEDERAL: — O C.STATRE  OD.COUNTY [ & MUNICIFAL
Sponry
QF oTren O 0. UNKNOWN
1300480}
14 OWNGIVOPENA | OR NOTI ICA TIOMN ON FRLE AChess o ther aswmry .-
O A RCNRAIOO! DATERECEIVED: L __ L O 8 UNCONINOLLED WASIE SiTErcrects roser DATERECEHVED ___ __/ /(... X C NOPE
wWONIN DAY veAR L. . . MONIM QAT vLAN
IV. CHARAGCIERNIZATION OF POTENTIAL HAZARD
B 1reer
' mm:wtc‘:?:. oA ”:"mc @ EPA CONIRACION O C.sTATE O 0. OTHER CONINACIOR
PRV RSN R
g,‘;’ WO GAV VIAR O €. LOCAL HEALTHOFFICIAL O F. OTHER: —
) CONIRAC 1OR NAME(S):
02 SIE S1AIUR sCro0s over 083 YEAAS OF OPEAAIION l
— nUM(NOWN
(XA acTive 9 NACTIVE (] C. UPINOWN = — - o
04 DESCRIPVION OF SUSSTANCES POSSALY PREBENT. XNOWN, ON ALLECED
Cleaning solvents wer

This facility repaired and sold data communications test equipmenc.
used at the rate of 20 gallons per year. Spent solvents were put in small containers and

picked up by a municipal collaector.

08 OLBCA® 11ION OF PO ENTIAL NAZARD 10 ENVIRONMENT AO/OR POSULA 110N
Spills of cleaning solvent could contaminate groundwater, drinking water, surface water
Workers may also come in direct contact with cleaning solvent.

and soils.
V.PRIORITY ASSESSMENT
O PYEOrulY £ ON NP L 1ION KCanet o Fhpr @ [} Fonl  Weee SUSIaNEn Gt PON § + Suotreten & [ ow
VL INFORNA IION AVAILABLE FROM R TTTT: <
01 CONIACT 02 OF (aquests Orpowrownt ‘J s
. | )
Eric Nuzie CeaXSceed 3. ¥nid FDER . 904 488-019
04 PEREON RESPONBIN I 7 ON ASSESSMEN] 08 AGENCY 08 ONGAsTA I1ON 07 1ELEPHONE NUMBER | 08 ou!l 6 g5
Willard Murray N/A E.C. Jordan Co. [ (207 775-5401 | =% =-ig&

RPARSOMM 20101217 &Yy

MEM



POTENTIAL HAZARDOUS WASTE SITE L IDEMIIFICALICH
n -
\"IEP A PRELIMINARY ASSESSMENT OV STATE[ 07 BT ramed”
PART 3- DESCAIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS il D11862410¢
b o “~
L HAZARGOUS CONDITIONS AND INCIDENTS ]
01XX A. GROUNOWATER CONTAMINATION 02 C ORYERVED (DAIL: ) A POTENIIAL O ALRCED -‘

umutmrovmvmlo_'m’_m_ 04 NARRANVE DESCRP TON =Ly
Spills of spent solvents from various small containers stored on-site may contaminate the

groundwater. No spllls have been reported and no samples have been taken. Ry

7 11‘4
01 @8 suns o ALLEGE —
ACE WATER CONTAMINATION 02 (0 OOSEAVED (DAIE:
03 Tiow PO TENTLLY AsFECTED: _ 10,000+ 52 manaarve DascRe on ' o O °
This facility is located within 1000 feet of the nearest body of water. Therefore, o
potentially contaminated surface water runoff or groundwater could contaminate ".:
xfi

nearby surface waters.

02 () OBSEAVED (DAIE: ) Q POTENTIAL 0 AMLEGED

01 ) C. CONTAMINATION OF AR
03 POPULATION PO ENTIALLY APFECTRD: __0___ 04 NAARATIVE DESCRP TIOM

The amount of waste generated is very small, thus, posing little

Remote potential,
threat to the general air quality.

02 0 CUSENVED (DA IR, e ) P POIENTIAL U AMULEGED

o1 O FINE/RXM OSTVE CONDIIONS 1-100
o TION POTENTIALLY AFFRCIRD: ==V 04 NAARAIIVE DESCRPTION

The cleaning solvents used on-site are most likely volatile or flammable.
incidents of fire have been reported.

However, no

0 POTENTIAL 1] ALLEGED

01 (} €. DNECT CONTACT 1-100 0211 NISENVED(IDAIE )
O3 POPULATIONPOTENTIALLY ARFRCTED: ____——~ 04 NARRATIVE DESCRP TION
The workers may come in direct contact with cleatiing solvents which may be toxic and

volatile.

02 O OBSERVED (DAIE: } R POTENTIAL (7 ALLEGED

01 (X F CONITAMINATION OF SOR
04 NARRATIVE DESCRP TION

03 AREA POTENIIALLY ASFECTED: _0...-._..5——'
Spills of spent solvents may contaminate the soil on-site.
reported and no soil samples have been taken.

No spills have been

01 G DNWING WA 1ER CONTAMINATION 021! OBSERVED (DAIE: ) { POIENTIAL O AMLEGED
03 POPULATION POTENTIALLY APPRC!ED: 10,000+ o4 manmairve DescreTion

Area residents are provided with drinking water from the Ft. Lauderdale Executive/
ermeable Biscayne

, Prospect municipal wellfield which produces from the shallow, p
aquiter. The site is located 1000 gect from the nearest \uli, and potential
contaminants in the groundwater may reach the wellfield. .

08 IXH. WONKER EXPOSUNEINURY 1-100 02 (Y OBSENVED (DATR:
03 WORKERS POTENTWALLYAPPECTED: .o~ 04 NANRATIVE DESCRIP TION
Workers may be exposed to hazardous substances via inhalation of volatilized compounds

or direct contact with cleaning solvent. Workers may also be injured in the event
of a fire.

) @POIGNIAL (3 ALLEGED

01 K 1 rOPULANION EXPOSURE TNJUAY 10,000+ 02 L1 OBSERVEDIDAIE, } XroTanIwL U AMUEGED
e Y 04 NARRATIVE DESCARP TION

03 POPULAIIOM PO TENTIALLY APFECTED:
Area residents may be exposed to contaminants via drinking water, groundwater used

for irrigation and other purposes, or surface water.

LPAFORM VIO 127-01)




DATE

08/14/85

08/09/84

ATTACHMENT A
NAVTELL
FLD118624188

ON-SITE INSPECTIONS

AGENCY SAMPLES
No
BCEQCB No

COMMENTS
Off-site windshield surv

N.B.C. of Broward now oc
this site.

Hazardous Waste Survey
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11.

12.

13.

14,

15.

16.
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Environmental Protection Agnecy, Federal Register, National 0il and
Hazardous Substances Contingency Plan, Part V, July 16, 1982.

fa;n Chemicals Handbook, Willoughby, OH; Meister Publishing Company,
982.

Florida Department of Environmental Regulation, The Sites List, Summary
Status Report, July 1, 1983 - June 30, 1984.

Florida Department of Environmental Regulation, 3012 Folder, 2600
Blairstone Road, Tallahassee, Florida. To be used for completion of

Preliminary Assessment, Form 2070-12.
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Couaty, Report of Investigation No. 65, 1973.
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Florida, Report of Investigation No. 17, 1958.
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LOGBOOK REQUIRTMENTS
REVISID - NOVEMOER 29, 1988

NOTE: ALL LANGUAGE SHOULD BE FACTUAL AND OBJECTIVE

1 Record on front cover of the Logbook TDD No . Site Namae,
Site Location, Project Manager

2 All entries are made uung ink. Draw a ungie iine through
errars. Intial and date correcuons

’fe:// / /é A« “ c’/

T e ey

3 Statement of Work Plan, Study Plan, and Safety Plan

discussion and distribution to fieid team with team members’ R

signatures -
4 Record weather conditions and I site int t ;;// / | 7

ecord we ions and general site :nformation i . ‘ , s 2
o T S 54-G O

5 Sign and date each page Project Manager is to review and - P

sign off on each iogbook daily. P [N
6. Documegnt all cabbration and pre-operational checks of

equipment. Provide sernal numbers of equipment used onsite /’) - .

-

7 Provide reference to Sampling Field Sheets for detailed f 0'71 L‘\) t /C F

sampling 1informauon

8 Oescribe sampling locations 1n detail and document ail
changes from project planning documaents.

9 Provide & site sketch with sample locations and photo / - s _

locaons, %&\A// =08 ~ 7Y

10 Maintain photo log by completing the stamped information
at the end of the logbook.

R It NO ute representative 13 on hand 10 accept the receipt for
sampies, an entry to that effect must be placed n the

logbook.

12, Record | D numbers of COC and receipt for sampie forms |
used. Also record numbers of destroyed documents '

B e I G H I TRV A P e &

13 Compiete SMD information (1 the space pronded
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Water Samgies

PW . Private well

§$ - Surface Soi

P8 - Public (Municipel) well $8 - Subsurface Soi
MW - Monrtoring (Permanent) weil SZ - Saturation Zone
TW - Temporary (Wel Paint) weil $0 - Sediment
W - industrial wel CS - Compoure $oil
SW - Surface Water LS - Leachate Soi
SP - Spring Water
LW - Leachate Water

QINER COOYS
AR - A QC - Quality Control
SL - Sludge AQ - Aquate
WA - Waste T8 - Trip Slank
OR-Orum

For ail sampies that are to be anslyzed by the in house FIT Iv laboratory, the
following devistion from the standard codes are to be used: The letter “p°

(denoting FIT Lab Analyss) 13 to be inserted in front 2 the sampie number.

Example: Standard Auto Sampling Investigation - Temporary well
Groundwater Sample - Number 08

Appropriate Code: $A-TW-reg
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REFERENCE # 3

NUS CORP%A TION AND SUBSIDI/ TELECON NOTE
CONTROL NO.: DATE: TIME:

F4-9102-04 09/11/91 13:20
DISTRIBUTION:

Navtell

Fort Lauderdale,Broward County, Florida

BETWEEN: Angela Teagle

OF: E.P.A.

PHONE:

(404)347-5065

AND:
Keith Hazen

Kuth Plogyen

DISCUSSION:

The regulatory history of the Navtell Facility. Angela Teagle stated

that there was no regulatory information,
files, for the Navtell facility. Angela said Navtell never filed with

a - government agency.

in either the E.P.A. or state
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REFERENCE #

“Rlte in the Rain™ - A unique All Weather
Writing Paper created to shed water and
enhance the written image. It is widely
used throughout the world for recording
critical field data in all kinds of weather.

Available in a variety of standard and
custom printed case-bound field books,
loose leaf, spiral and stapled notebooks,
multi-Copy sets and computer papers.

"Rite in the Rain" All-Weather Writing
Papers are also available in a wide selec-
fion of rolts and sheets for printing and
photocopying.

a product of

J. L. DARLING CORPORATION
TACOMA, WA 98421 3696 USA

ALL-WEATHER

LEVEL

Notebook No. 311




LOGBOOK REQUIREMENTS
AEVISED - WOVEMBER 29, 1988

NOTE: ALL LANGUAGE SHOULD BE FACTUAL AND OBJECTIVE

Record on front cover of the Logbook TDD No . Stte Name,
Site Location, Project Manager

All entries are made using ink  Draw a single 'ine through
errory Initial and date corrections

Statement of Work Plan Study Plan, and Safety Plan
discussion and distrdution 1o field tedm with team members’
signatures

Record weather condrtions and general site intormation

Sign and date each page Project Manager s 1o review and
sign off on each iogbook darly

Document all calibration and pre operational checks of
equipment Provide seral numbery of equipment used onuite

Provide reference to Sampling Field Sheets for detadled
sampting informaton

Describe samphing locations 1n detail and document all
changes from project planning documents

Provide 3 site sketch with sampie locauons and photo
tocations

Maintain photo log by compleung the stamped nformation
at the end of the logbook

If no site representative 15 on hand 10 accept the recept for
samples, an entry to that effect must be placed n the
logbook

Record | D aumbers of COC and receipt for sample forms
used Also record numbers of destroyed documents

Complete SMO information (n the space provided
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No city found

! press RETURN to try again.

REFERENCE # 4

COVERAGE

STATE COUNTY STATE NAME COUNTY NAME

12 11

CENTER POINT AT STATE

Florida

Broward Co

‘12 Florida

COUNTY : 11 Broward Co

Press RETURN key to continue...

Zipcode found:

REGION OF THE COUNTRY

33309 at a distance of 1.2 Km

STATE CITY NAME

FL FORT LAUDERDALE

FIPSCODE LATITUDE LONGITUDE

12011 26.1933 80.1817

Press RETURN key to continue ...

Navtell

LATITUDE 26:11:37

Wuhhnunonn

CENSUS DATA

LONGITUDE 80:11:39 1980 POPULATION
SECTOR
.400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40 TOTALS
0 0] 0 5855 15017 20872
0 (0] 4840 3238 8064 16142
0 1001 1238 3684 12073 17996
0 937 0 8004 13787 22728
0] 0 6249 9707 25393 41349
0 0 9105 8571 17191 34867
0 0 2394 11385 4099 17878
0 0 9081 4721 27435 41237
0 1938 32907 55165 123059 213069

RING
TOTALS

Press RETURN key to continue ...

STAR STATION




INDEX LATITUDE

NUMBER STATION NAME DEGREE DEGREE RECORD
12839 MIAMI FL 25.8000 80.2667
12844 WEST PALM BEACH FL 26.6833 80.1000
12835 FT MYERS/PAGE FL 26.5833 81.8667
12868 CAPE CANAVERAL FL 28.4833 80.5667
12815 ORLANDO/JET PORT FL 28.4500 81.3000
12810 TAMPA/MACDILL FL 27.8500 82.5167
12842 TAMPA FL 27.9667 82.5333
Press RETURN key to continue ...
U.S. SOIL DATA
STATE : FLORIDA
LATITUDE : 26:11:37 LONGITUDE : 80:11:39
THE STATION IS INSIDE H.U. 3090202
GROUND WATER ZONE 10
RUNOFF SOIL TYPE 4 =1
EROSION 6.2250E-05
DEPTH TO GROUND WATER BETWEEN 0.0000E+00 AND 1.0000E+02
FIELD CAPACITY FOR TOP SOIL 9.0000E-02

EFFECTIVE POROSITY BETWEEN
SEEPAGE TO GROUNDWATER BETWEEN
DISTANCE TO DRINKING WELL

2.0000E-02 AND 3.0000E-01
4.6330E+03 AND 1.3900E+04
2.7000E+04

Press RETURN key to continue ...

MENU: Geodata Handling Data List procedures

1. Site level retrieval of data

2. Access Census Data

3. Determine County Coverage

4. Geographic Data Management

5. HUCODE/SOIL locator

6. Convert to Lat/Long

7. Lookup/Examine Star Station Data

8. Find US cities

9. Find Soil Survey Status of Counties

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS>

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR

LONGITUDE PERIOD OF STABILITY
CLASSES

CM/MONTH

CM/MONTH

(SITERET)
(CENSUS)
(COVERAGE)
(GEODM)
(HUCODE)
(LATLON)
(STAR)
(USCITY)
(SSURVEY)

DISTANCE
(km)
6 44.32
5 55.20
6171.99
6257.02
6273.41
5294.43
6303.86



GEMS>

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR

Type YES to confirm the EXIT command; type NO to restart GEMS

logged out at 6-AUG-1991 11:45:43.00

GEMS> EXIT
GEMS> YES
$
$ LOGOUT
WRT
Itemized resource charges, for this session, follow:
NODE: VAXTM1
ACCT: NTIS
PROJ: NTISNUCN
USER: WRT
UIC: [000750,000112)
BAUD:

DESCRIPTION OF CHARGE

ALL CHARGE LEVELS
300 baud (Seconds)
CPU TIME (Seconds)

TOTAL FOR THIS SESSION

** Note:

START TIME: 6-AUG-1991 11:41:52.13
FINISH TIME: 6-AUG-1991 11:45:43.00
BILLING PERIOD:910801
WEEKDAY : TUESDAY
TERMINAL PORT: VTAS01
QUANTITY EXPENDITURE
231 0.0000
8 0.4444
$ 0.4444

This total reflects the charges for this process only,

subprocesses created during this session are accounted for

separately

Enter selection:X

INVALID SELECTION! *
NO CARRIER



REFERENCE § 7
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‘Road plan saves tortoise habitaf’
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A yeariong debate over a Fort Lauderdale - ‘ -

- gopher tortoise haven ail but ended Wednes- 10 be 40 years old and grow &3 iong as 14 inches. it
day in a compromuse as rare as the creature 's ciassified Dy Fionaa 83 8 “'speces of special con-
itself. ~ com." It lives N 08ep uNGerground sand burrows,
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REFERENCE ¢ 8 -

urricial Lists of
Endangered and Potentially

Endangered Fauna and Flora in Florida

1 July 1988

FLORIDA GAME AND FRESH WATER FISH COMMISSION

Compiled by Don A. Wood. Endangered Spectes Coordinastor

Florida Game and Fresh Wacer Fish Commussion



Designaced seatus:

Scienafic Name(s) Common Name FGFWEC! FDA' LSFWS CITES®
VERTEBRATES
Flah
Aciperser breviroscrum Shormose sturgeon B E 1
Acipenser oxwhwchas Atlanac scurgeon {7 o UR2 u
Ammocrvig aspreils Crvsaal daccer T UR2
Cencropomus undecimalis Common snook SSC
Crpninogom 1arieqatus Auobm Lake Eusas puptish SsC
£:heostoma nistno Harlequin darrer SSC
£tne030Ma 0xa1003GE Okalooss darter E E
S(RE0IOMA OiMIted: MACUALLEDT Southern resseilaced darter SSC
Sunaming EMRInSG Saiemarsh copminnow SSC
Menda comnorem Kev siiversiae T
MiwTopteras noties Suwannee oass SSC
MuTopums 3p. | undescribeg) Shoai vass SSC
NOTOD(S LaLIBeMG Bluestrize sniner SSC UR2
Notropis sp. | undescrioed ) Blackmouta shiner E CUR2
Riviius marmaratus Rivuius SSC
Starmdig starcas Kev ciennv SSC
Amphibians and Repalies
Adligator mississippUEnIL American aiigacor SSC T(S/A) 1
A MEVIOMA CINEuatum Flatwooas saiamander UR2
CJrerta arena carena Aciantc .oggernesa curtie T T [
Cheonid myaas mvaas Atlanac green turtie E E {
CArviemys | ®Preuugmes) LONCINAG SuwanRIENILS Suwannee cooter SSC LURS
Crocoawus acuius American crocodile E E I
Dermocnarvs conaces Lestneroack rurtie | 4 E |
D1adooRis PUnIaned duTiCus Big Pine Kev nngneck snake T UR2
Dremarcnon covass coupen Eastern indigo snake T T
Elaphe quaaa quiata Red rac snake SsCe
Eremocheivs imbricata (mbncata Aclanaic nawksiuil rurtie E B [
Eumecs egreqrus egregnus Flonda Kevs moie skink SSC UR2
Euwmeces eqregues uvdus Blue-catied moie skink T T
Gopherus poivpAemus Gopher rorroue v s8C UR2
Grapumys bartoun Barbour’'s map turde SSC UR2
Haudaomon waiiacn Georgua blind saiamander L o UR2
Hyia anasrsons Pine Barrens treefrog ssC
Kinosternon daun Staiped mud turde Be UR2
Lapraccnetys xempt Adannc ridley rurde 4 £ {
‘acraciemes emmuncic Alligator snapping turde SSC UR2
\ €033 remoudss Sand skink T T
\ rodia asuaia aemuats Atlantic sait marsh water snake T T
7 1uopAls MAGNROWICUS MUgIoNs Flonda pine snake SSC UR2
Teudotvanchus senanes (wsencolus Gulf hammock dwarf siren UR2
Runa areowaia ’ Gopher trog SSC UR2
S cloporus ool Florxda scrub lizard UR2
31i050Ma Cxtenuenm Shore-auled snake T UR2
NoWNG Lehaw Lwta Floexis brown snake T
Tuntuia ooluna. Miasmu bisck-hesded snake: T U2
amrock crowned snaks
Thumnuony saunng sackens Flonda nbbon snake T
*Applicadie in lower Flornds Keys oniy
Sirds
Aimanaila ustivaus Bechman's sparrow UR2
::"‘ sale Roseste spooabll $3C
““"""‘U mennmus uncicolus Wakulls sesside sparrow SSC UR2
A rem menamus miraniis Cape Sable seaside sparrow g €
N MARTOm Mannimus ngTUCan Dusky seaside sparrow E E
N e manamus peionorus Sevrna sesside sparrow uR2
N remu mentmus penassias Score's seaside sparrow SSC
Ahetaroma s [londans Flonda grasshopper sparrow E E
Aramas M‘m cormuacens Flonda scrub jav T T
Aena Limpkin SSC
3
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Edited by Daniel B. Ward
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Table | Distnoution of usted piants by county E = listed as Endangered. T
3 = uncertanty part or all of the county 1s shown as occurning with,
are known, or the species is believed to be no longer present in the county.

ALACHUA

Adiantum caprllus-ceneris (R)
Asplemum pumiium (E)
8lechnum occrdentale (E)
Bnckellia cordifolia \R)
Callirhoe papaver T
Chevlanthes microphylla R}
> Litsea aesticalis R)
Vfalaxis unifolia R)
Peltandra saquetifolta  R)
Polygonum meisneranum R)
Rhapidophyilum hystmz \ T
Srmilax smallis . T
Zama flondana . T

BAKER

Harturghtia flondana (R)
Linum westii (R)

> Peltandre sagittifolia «R)

% Swnslgz smallii < T
Sphenostigma coelestinum (T

BAY

? Adigntum capilus-ceneris (R)

Drosers intermedia (R)

-Gentiana penneiligne (T)
Hedeoms greveolens (T)
Hypercum lissophloeus (E)
Lupsnus westianus (T)
Macbndes albe (E)
Ozypolis greenmanii (E)
Polygoneile macrophylls (E)
Rhexna salicifolia (R)

3 Rhododendron austrinum (T)
Sarracenia leucophylle (T)
Sarracenia rubre (R)

3 Smdaz smadlii (T)

2 Steweartie malacodendron (T)
Verbesing chapmans (T)
Xyris longisepala (T)

BRADFORD

?  Adientum capillus-ceneris (R)

: ?:‘t‘mudodh(l) -

> sm.—nmh.
Sphencstigme coslestinum (T)

BREVARD
Asclepias curtissid (T)

Ernodes littoralis (T)
Mallotonsa gnephelodss (T)

BREVARD (Cont.)

¥ Monotropsis reynoldsiae (E)
Nemastylis flondane (T)

> Nolina atopocarpa (E)
Ophioglossum paimatum E)
Rhapidophyilum hystrnz (T
Zamtg umbrosa (T)

BROWARD

Asplenium dentatum T
Asplenium serratum (E)
Coccothninaz argentata | T)
Commeling gigas (T
Drosera intermaedis | R)
Ernodea littoralis (T

> Cotsypium hirsutum (E)
Jacquemontia reclinata (E)
\allotoma gnaphalodes \T)
\Vemastylis flondana \T)
Okenia hypogaea (£E)
Ophioglossum pelmatum \E)
Pleopeitis revoluta (E)
Polygala smallii (E)

2 Remiwrea mantima E)
Tillandsia flexucse \T)
Zama flondana (T)

CALHOUN

Adigntum capillus-veneris (R)
Baptisia megacarpe (E)

3 Bumelia lycicides (R)
Cornugs aiternifolia (E)
Drosera intermedia (R)
Centians pennellians (T)
Kaimig latifolia (R)
Linum westd (R)
Ozypolis greenmanii (E)
Rhododendron gustrinum (T)
Servecenia leucophyile (T)
Smilax smallid (T
Stewertis melecodendron (T)

CHARLOTTE

? Asclepias curtissii (D

? Ernodse littoralis (T)

? Gossypium hirsutum (E)
Zamue floridane (T)

CITRUS

Adientum capillus-veneris (R)
Anemone berlandiert (R)

= luisted as Threatened R =

LN
n the range. but no specitic ¢ e as Ry

Quney [
o ﬁ'ﬁ

CITRUS (Cont.)

Asplenium pumilum (E) !
Charlanthes microphylls gy :
2 Drosera intermedia R)
2 Peltandra sagittifolia  R)
Rhaprdophyllum hysine T
Smslax smallis T
Zama flondana T

CLAY

Asclepras curtissu T
Hartunghna tlondana R
Litsea aestivalis | R)
Peltandrs sagittifolia R)
RAaprdophyllum hystne T
Rhododendron chapmanu E)
Rudbeckia mitida (T

2 Smuax smallii (D
Sphenostigma coelestinum T

COLLIER

Acrostichum aureum (R)
Asciepres curtissi (T)

Asplentum gunitum (E)
Asplenium serratum (E)
Bulbophyllum pachyrhachis (E)
Burmennis flacae (R)
Campylocentrum pachyrrhizum g
Campyloneurum angusnfolium . £
Catopeis nutens (E)

Celtis iguenaes (E)

Cereva gracilis ' T)

Cheilanthes microphylls (R)
Encyclie pygmaes E)
Epidendrum acunae E)
Epidendrum nocturnum T)
Ernodes littoralis (T) !

2 Gossypium hirsutum (E)

? Guzmanis monostachis (E)
Jacquemontia curtisni (T) ¢
Lepanthopeis meiananthe (R)

dichotomum (E)
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Endangered
BIRD'S-NEST SPLEENWORT

Asplenium serratum L.
Polypodiaceae
Filicinae

UTHER NAMES: New World Bird's-nest Fern.

pESCRIPTION: The Bird's-nest Spleenwort is a fern with
n rootstock surmounted by a vase-shaped rosette
of leaves. suggesting the form of a bird's nest. Each leai s
oblanceciste, undivided. with the margin rather evenly
routhed. On large plants the leaves may be up to 70 or 50
.m long. From the midnb a multitude of straighe. closelv
spaced vemns run almost directly to the margin. each end-
ing n & separate tooth. The son are linear and Lie directly
on the surface of the veins but do not extend fully to the

marpns.

RANCE: This is a tropical fern, widespread in the West
[ndies and Central and South Amencs. (n Flonda it is
probably found at present only in Monroe. Dade. Brow-
ard. and Collier counties. Specimens collected in Apni
1877 by A. P. Garber. the discoverer of this species in the
United States, were recorded as having been obtained at

9

Miami: possibly his location was Matheson Hammock.
where the species was formerly abundant. Correll (1938)
has cited specimens from Lee and Volusia counties. areas
from which it has long been extirpated.

HABITAT: The characteristic sites of this fern are on fallen
logs, on stumps. or near the bases of tree trunks in the
deep swamps of the Fakahatches Slough. in the Deep
Lake cvpress strand. and in the somewhat dnier but stiil
dark and moust tropcal hammocks.

SPECIALIZED OR UNIQUE CHARACTERISTICS: The
genus Asplenium s a large one. and most species have pin-
nate or even bipinnate leaves. The Bird's-nest Spleenwort
stands out because of its undivided leaves with the manv
parallel veins, but in other charactenstics it s tvpical of
the genus.

BASIS OF STATUS CLASSIFICATION: This plant has
horticultural appeal and has become a target of the hordes
of amateur and even commercial collectors. who gather 1t
for greenhouse and petio omamentation. The Matheson
Hammock station, where Small (1921) said there was more
of this fern than in all the other South Flonda hammocks
together, is now largely depleted by this rapacious coilect-
ing. The surviving stations are largely protected by dis-
tance and inaccessibility.

RECOMMENDATIONS: This fern is presently given to-
ken protection. as are most ferns. by its inclusion (even
though not specifically listed) in the Preservation of Native
Flors Law. Since it is a particularly attractive plant for
greenhouse cultivation, however, it is regularly taken from
the wild by harticulturists. This collecting, more than hab-
itat destruction, has now made it a very rare plant. Mathe-
son Hammock. presently owned and protected by Dade
County, still retains s few plants and. if closer control of
collection cannot be established in the Collier County cv-
press swamps, will soon be the only surviving station for
the species in the United States.

SELECTED REFERENCES:

Correll. D. $. 1938. A county check-list of Florida ferns
and fern allies. Amer. Fern jour. 28:11- 16, 46-34.
91-100.

Small, J. K. 1981. Historic trails. by land and by water
Jour. N.Y. Bot. Gard. 23:190- 222.

PREPARED BY: Daniel B. Ward.

Eadangered
APALACHICOLA WILD-INDICO
Beptisie megecerps Chapm.
Legumninosae
Dicotyledonese

DESCRIPTION: The Wild-indigo s a pe-
renmal herd, to sbout 8~10 dm tall. The stems are spar-
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RANGE: The Burrowing Four-o clock is known in Flonda
only from a few locatons along the lower east coast. Else-
where it is found only along the Gulf Coast of Mexico. from
Veracruz to Yucatan.

HABITAT. The habitat of this plant is restricted to the
ocean side of the coastal dunes. [t is ofen the closest plant
to the water's edge.

SPECIALIZED OR UNIQUE CHARACTERISTICS: This
plant 1s almost unique in that it bunes its developing fruit
beneath the soil as does the Peanut \Arachis hypogaea).
The specific epithet for both of these plants s denved from
words meaning "beneath the ground.” Other than for this
developmental trat. the two plants are not related. The
subterranean fruit ensures that the seeds are well placed
in a suitable habitat for germination and growth. but at the
same ame inhubits the ease with which this plant s distrb-
uted.

BASIS OF STATUS CLASSIFICATION: }. K. Small and
J. J. Carter discovered Okensa hypogasa in 1903 on the
sand dunes opposite Miami, a site now wholly destroved
by hotel construction. Small later (1919) reported that 1t
extended from Soidier Key. north to Beker's Haulover.
Dade Countv. [t was then found farther north. to Juno
Beach. northern Palm Beach County. Most of the stations
once known along this coast have been obliterated by con-
struction and by dune removal. and incressing recres-
tional use of besch areas impenis even those plants in

Fig 7. Burrowiag Pour-o clock (Ohenis Aypogess):
Fowenag bresch X /% habit X L/8.

RECOMMENDATIONS: All possible remaining
beach dunes on which the Burrowing Fwo'dot::;:
should be protected from t. Those areas |,

state parks should be protected by steps to gusde
pathwayvs and heavy usage away from the dunes wh-:. :::
plant grows.

SELECTED REFERENCES:

Small. . K. 1919. Okenia hypogaes. Addisonia 4:11- 12,
PREPARED BY: Dantel B. Ward,

Burrowiag Four-o clock (Okenis Aypogass)

Endangered
HAND FERN
Ophioglossum peimatum L.

Filicinee

OTHER NAMES:
Scientific synonym: CAsirogiosss peimets (L.) Presl
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hese 419 asrrowly oblong, 1=8 in number. ind 3=3 cm

lon$:

vCE: This is a tropical fern. once found throughout the
RA " ndies and the tropical portions of Central and South
w:m {n Flonda it once was locally common «n the
\ hern past of the peninsuls and extended north to Man.
ounty on the West Coast and Seminole and Orange

C d
st a the east. [t is now found onlv in a few low ham.

\,,“nndl‘
ks
HABITAT. The almost exclgnve habitat of this fern s the
J;.,,m..aued base or "boot” of Cabbage Palm trees Sabal
) in low, most. and very shaded hammocks. As
he leaves sequentiaily die. decay. and fall from the trunk.
s proces that takes a number of vears. the Hand Ferns
germinate. thrive. and then, with the boot. tall to the
ground where they too die.

SPECIALIZED OR UNIQUE CHARACTERISTICS: The
form of this plant, with its hand-shaped. pendent leaves,
s like no other 1 Florida.

BASIS OF STATUS CLASSIFICATION. The range of this
pizarre plant has dwindled under the twin assaults of
drunage and fre and of the rapacious enthusiasm of col-

)

AR A

g 18  Hami Pern (Ophiagiosnen peimarum). Portile lobe
X¥Viabit X LA

43

Hand Fern (Ophioglossum peimerum)

lectors. [n 1938 ]. K. Small wrote: “The plants are very
sensitive to fire, and since forest-8res and praine-fires are
becoming more frequent in districts where they formerly
were rare, this fera is fast disappesring from localities
where it once was sbundsnt. So dastructive have been the
fires that in many localities where comparstively few vears
ago the Hand Fern could be gathered literally by the wa-
#on load it is now extinct. The few stations now known to
fern students aye guarded with greet secrecy.”

The three and s half decades that have pamed since
Small's statement have carried the Hand Fern very much
closer to the paint of its total disappearance from Flonda
The vastly incressed population of South Flonda. with the

increass in the number of persons
interested ia snd reising our rarer native plants.
has meant the destruction of the last remaant of this fern
from aress where, even whea Small wrote, it was still com-
mon. In a single documented example —when the trul
through Mahogaay Hammock in the Everglades National
Park was opened in April 1980 —three trees in the ham-
mock were known to bear Hand Fern; by june of that year
there was none.

RECOMMENDATIONS: The habitat in which the Hand
Fern once grew is aat yet sbeent from South Florida. for it
is otem poorly drained aad ill adapted to development.

the Hand Fera will not long persist in Florida.

SELECTED REFEREINCLS:

Mesler, M. K. 1974. The natural history of Ophiogicssum
peimarum ia South Florids. Amer. Fern Jour. 64:33-
-}
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(sLECTED AEFERENCES:

M. 1980. A preliminary list of the endemic

H'm,"uu of Florida. Quart. Jour. Fla. Acad.

«d. D. B 1983, Southern limit of Chamaecypans
Wi des. Rhodors 65:350- 363,

herrv. E. T. 1906. The ranges of our eastern Parnassias
N P d Sedums. Bartonia 17:17-20.

~;u,?\ﬂ£D 8Y Daniel B Ward.
2RLP.

E
EVERGLADES PEPEROMIA

Peperomie floridana Small
Piperacess
Dicotyledonese
OTHER NAMES:
scientific synoaym: Rhynchophorum flondanum

Smail) Small

pESCAIPTION: The Evergiades Peperomia is an epi-

. The stems are stout, with the branches elongated
«ad olten vine-like. The leaves are ovate to orbicular. 3-
{0 cm long, and narrowed to & short petiole. The inflores-
cence is 8 short-stalked spike usuaily 6-10 cm long, with
the rachis up to $ mm thick.

RANGE: This species is endemic to South Florida, mostly
or perhaps entirely in Dade County.

HABITAT: The plant is epiphytic, mainly on the trunks of
osk trees 10 hammocks.

SPECIALIZED OR UNIQUE CHARACTERISTICS: This
s ane of the two species of Florida Peperomis that are eps-
phyae. The other, Peperomis obtusifolis (L.) Dietr., is
usuaily restricted to ing bark of logs and stumps and
s seldom lound tar above the ground. The Everglades Pep-
eromia prefers the sound bark of living wood and often oc-

curs far above the in the upper branches of the
mlt'uunumlg“‘d

:ﬂs or STMT!“B CLASSIFICATION: Ia 1988 J. K.
described this plant as spparent “upos entering say
udhl*lzz'hnbahw
ing hamenocks contain plants of this species.

AZCOMMENDATIONS: This plant may be preserved caly
by protection of the few surviviag hammocks where it is

SELECTED AEFERENCES:

laag R W. snd O. Lakels 197). A Flors of Tropi
Floride. Univ. of Mismi Press. Coral Cebles, Fla. 988
"

19

Small, ]. K. 1988. An additional species of Peperomis
from Florida. Torreya 28:109-110.

Small, J. K. 1931. The wid pepper-plants of continental
United States. Jour. N.Y. Bot. Card. 32:210-223.
Small, J. K. 1933. Manual of the Southeastern Flora. N Y.

1554 pp.

PREPARED BY: John Popence.

Endangered
STAR-SCALE FERN
Pleopeitis revoluts (Spreng. «x Willd.) A. R. Smith
Polypodiaceae

Filicinae

OTHER NAMES:
Scientific synoayms: Pleopeitis estrolepie (Liebm.)
Fourn. ; Polypodium astrolepie Lisbem.

DESCRIPTION: Star-scale Fern is & small epiphytic fem.
Its rhisome is a dark brows, slender strand, about 2 mm
in diameter, creeping and branching extensively on its
host tree. The rhizome i covered with long, dense, rusty
brown hairs thet alasost conceal small, blackish scales. The
fronds are scattered, with very short stipes that are quickly
margined and broaden 40 a lineer or lence-linear blade
Som 6 to 1S cm long and S o 15 mm broad. Ou the lower
leaf surface, co either side of the midyib, is a single row of
circular or, more generally, oblong sori. Protruding among
the spacangla of the sorus are special protective hairs, or
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parsphyses, which expand into multi-rayed, star-like, pel-
tate discs (whence the common name) that very quickly
become detached from the maturing sorus.

RANGE: This is a plant of the lands bordering the Carib-
bean. It extends from tropical South America to southern
Mexico and to the Antilles. A singie station has recently
been discovered in nocrtheastern Broward County, Flor-
ida.

HABITAT: Star-scale Fern is an epiphyte, with rhizomes
that creep over the trunks and branches of trees in tropical
hammocks. The Florida collections have been obtained
from the limbs of Pond-apple (Annona glabre).

SPECIALIZED OR UNIQUE CHARACTERISTICS: This
fern is a tropical epiphyte, one of the species that demon-
strates the floristic ties of Florida with the New World
tropics.

BASIS OF STATUS CLASSIFICATION: Only a very few
plants of this species are known in Florida, from a very
small area. Becsuse of its rarity, it is now sought by collec-
tors who wish it for cultivation as well as for scientific spec-
imens. The location in which it grows is threstened by
drainage and residential development.

Fig 38. Star-scale Fern (Pleopeitle revoluss): Habit X 1/3;
underside of fertile froad X 2/ peitate scale X 13.

RECOMMENDATIONS: Habitat preservation, by restric-
tions against further drainage and development, is essen-
tial if this fern is to survive in the state. Even beyond
habitat preservation. the species must be guarded against
collection by those attracted by its rarity.

X}

SELECTED REFERENCES:

Howard, R. A. 1977. Flora of the Lesser Antilles, Vol g
By G. R Proctor. Amold Arboretum,
Jamaica Plain, Mass. 414 pp.

PREPARED 8Y: Daniel B. Ward.

Endangered
LEWTON'S POLYCALA

Polygels lewtonii Small

Polygalacese
Dicotyledonese
DESCRIPTION: Lewton's Polygala is a perennial, with a
small taproot and & crown from which grow annually 1 to
several stems that spread and then curve erect. At the tall-
est they are about 20 cm. The leaves are small and sparv-
mumwmmz&lqu
the stem, with several smaller leaves appearing in the axil
of each larger ome. The normally opening flowers. on the
upper third of the stem, are an attractive purplish-red.
Each flower is 80 more than 4 mm long and has as its most
conspicuous festure $ enlarged and wing-like sepals. ‘b"
tween which the largest petal forms a keel that ends in a
minute tufk of Anger-liks projections. The fruit is a smail.
oblong capsuls, partly enclosed by the 2 persistent. eo-
larged

sepals.
Lewton's Polygala is closely related to two other spe-
cies, P. crenats and P. polygema. This group 1s character-

—




REFERENCE ¢ 19
NUS CORPORATION AND s TELECON NOTE

CONTROL NO. ‘ OATE: May 3, 1990 TIME: 11:40 AM

O{STRIGUTION:

Broward County Project Managers

BETWEEN: Paady Cunnmingham OF: F8rn Forest Nature Center ,q‘ LA 55 #0150
AND: William £. Vasser, NUS Corporation ~ . '
Hew B
DISCUSSION:
.

Fern Forest Nature Center is a 254-acre regionai park. itis home 1o 32 species of ferns, including the Hand adder's
tounge fern (Qphioglossym paimatym), a state-designated endangered species. Also, the threatened (fcdcral -
designation) Eastern indigo snake may be founa in the park.

The park is located in the Margate Estates area, northwest of F.LE.A.

NUS 067 AEVISLO 0008
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SOIL SURVEY OF BROWARD COUNTY AREA. FLORIDA

BY ROGERT F. PENDLETON, HERSHEL D. DOLLAR, AND LLOYD LAW, JR..
SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE. SOIL CONSERVATION

SERVICE. [N COOPERATION WITH UMVERSITY OF FLORIDA. INSTITUTE

QF FOQD AND AGRICLLTURAL SCIENCES, AGRICULTURAL EXPERIMENT
STATIONS, SOIL SCIENCE DEPARTMENT

ROWARD COUNTY AREA is in Broward County
and the southeastern part of Florida «fig. 1). It

A aghumery Smenses S

Figure |.—~Locution of Browerd County Ares in Floride.

has a total iand ares of 189,273 acres or about 296
square miles. Fort Lauderdale is the county seat of
Broward County. The survey area is bounded by Dade
County on the south, a conservation area on the west,
Palm Beach County on the north. and an ares defined
along Range line 42+43E to Atlantic Boulevard, west
on Atlantic Bouievard to Powerline Road, south on
Poweriine Rosd to Oakland Park Boulevard. west on
Oakiand Park Boulevard to Sunshine Parkway. and
Isputh on the Sunshine Parkway to the Dade County
ine.

Most of the survey ares is low, nearly level land at
an elevation of 2 to 10 feet above sea level. Two sand

ridges are in_the area. One is a coastal ridge that ex-
tends from Palm Beach County and ends south of
Pompano. The other is known as Pine Island and :s
west of Davie and north of Cooper City. This ridge
consists of only about 400 acres but is at the nighest
elevation, 29 feet, in the Area. The average tempera-
ture is 75.4° F. Rainfall is abundant, but is unevenly
distributed. .

The county had a population of §20.000 people n
1970.! Almost ail of the people live east of the conserva-
tion area.

_Generally, farm activity has diminished. but some
g:tr.u; crops, winter truck crops, and cattle are pro-
uced.

The Ares is very popular with tourists and retired
persons because of the warm climate in winter and the
various available recreational facilities.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in the Broward County Area. where they are
'ocated. and how they can be used. The sotl scientists
went into the county knowing they likely would find
many soils they had already seen and perhaps some
they had not. They observed the steepness. length. and
shape of slopes, the size and speed of streams. the kinds
of native plants or crops, the kinds of rock. and many
facts about the soils. They dug many holes to expose
soil profiles. A profile is the sequence of natural lavers
or horizons. in & soil ; it extends from the surtace dowr
into the nt material that has not been change
much by leaching or by the action of plant roots.

The soil scientists made comparisons among the prc
files they studied. and they compared these puofile
with those in counties nearby and in places more di:
tant. They classified and named the soils according !
nationwide, uniform procedures. The soil serces ar
the soil phase are the categories of soil classificatic
most used in a local survey. )

Soils that have profiles almost alike make up a s¢
series. Except for different textures in the surfa

~

This dgure (s taken from statistical data of the U 3 Deoa
ment of Commerce, Buresu of the Census.
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cation exchange capacity and then multiplying bv 100.

Organic matter was determined by a modification of
the \Walklev-Black wetcombustion method as outlined
in procedure 6Ala. Total nitrogen was obtained by the
semi-micro Kieldahl method as shown in procedure
5B2a. Resisuvity (ohm em) or an “R” value was ob-
tained using a Model 100 Corrosion Tester. The cor-
rosion notental or a "C” value that was obtained from
tne manufacturer's tabies is directiv related to . the
“R" value. The smaller tire "C™ value. the less the
corrosion and the greater the expectancy of pe life,
Generaily, C values range from 1 to 10. and pipe life
ranges .ccordingiv from 20 to 2 vears.

Bulk densitv. hvdrauiic conductivity (saturated),
and water retention at 0.10 and N.33 bar were mea-
sured on 3 by 3.4 centimeter cviindrical (undisturbed)
soil cores. \Water retention at 13-bar suction was de-
sermined on disturbed or ioose soil sampies by proce-
dure 4B2.

Water retention difference was calculated using the
formuia

WRD (in in) = 71. - {or 11—0—) bar < - 15 - bar "¢
100
x buik density, moist. —1% bar was used for sandy

soils and —;— bar for organic soils. Water retention dif-

ference is considered by many to closely approximate
avatlable water capacity.

ddditional Facts About the Area

Soil is intimatelv associated with its environment.
The interaction of all factors determines the overall
hehavior of a soul for & given use. This section dis-
cusses briedv the major factors of the environment
other than those that affect the use ind management
of soils. The factors discussed are climate; transporta-
s:on. markets. and farming: water supply and natural
resources; ind physiography and drainage.

Climate '*

The climate ot Broward County is characterized bv
‘ong. warm. humid summers and mild winters. The
moderating influence of the waters of the Atlantic on
maximum temperatures in summer and minimum tem-
peratures in winter is quite strong along the immediate
cnast but diminishes noticeably a few miles inland.
The moderation of the coastal winter temperatures
gives this section of the survey area a tropical climate
(temperatures of coldest month higher than 64.4° F),
willle the rest is designated as humid subtropical.

Rainfall also has a much greater variation in an
east-west direction than it has in a north-south direc-
tion. Precipitation occurs during all seasons but on the
basis of mean monthly totals of precipitation. a rainv
season of 5 months from June through October brings

J*By James T. Braotgy. climatologist for Flomda, National
Weather Service. U.S. Devartment of Commerce. For conveni.
ence 1n oresentation this section inciudes climate data for sil of
Browsard County.

neariyv 63 percent of the annual rainfall and a reiativelv
dry season of 3 months from November tnrough Marcn
produces onlv about 20 percent of the annuai -ota.
Average annual rainfall totals range from 50 :.ncres
along the coastal sections to neariv 64 incnes a ew
miles iniand. and then diminish to 30 incnes aong <re
westeimn border of Broward County.

Most summer rainfall comes from showers
thunderstorms of short duration. Thev are somer:mes
heavy, with 2 or 3 inches »f ran falling wiz:in
period of 1 to 2 hours. Dav.long rains in summer ate
rare. When thev occur. thev are almost alwnvs issc-
ciated with tropical storms. Winter and soring rains
are not generallv so intense as summer thunaers: ow.
ers. A 24-hour rainfall of almost 9 :ncres nv.- -=
expected to occur sometime during the vear :n avou: .
vear in 10 on the average.

Hail falls occasionally in thunderstorms bus <e ... -
stones are generallv small .nd seidom ciuse ~u:-
damage. Fourteen tornadoes were reported in Browar-
County during the 12-vear period 1959-71.

Temperature and precipitation data for the ~eriod
1962-71 are shown in table 17. The data vecorded -
the Fort Lauderdale Experment Station are renre-
sentative of weather conditions in the eastern section
of Broward County. but awav from the immediate .n-
fluences of the Atluntic. Table 18 gives a comparsor
with other weather stations within Broward Countw
The Experiment Station is located 3 miles southwest of
the Fort Lauderdale Post Office. while the Dixie Water
Plant is within the citv limits. 2 miles southwest of he
Post Office. The Bahia Mar observations are taken at
the Yacht Club on the ocean. 3 miles east of the Post
Office. North New River Canal No. 2 is a weather sta-
tion that collects rainfall data only. [t is located on the
northern border of the countv, centered midwav de-
tween its eastern and westein boundaries.

Summer temperatures have few dav-to-dav vara
tions. and temperatures as high as 98: F. are rave [t
45 vears of record at the Dixie Water Plant. oniv one
reading of 100° has been recorded. Tientv vears of
ohservation show g record high of 98° at the Exper:-
ment Station and 94° at Bahia Mar.

Winter minimum temperatures have considerabie
day-to-dav variations due largely to periodic :nvasions
of cold. drv air that has moved southward from Can-
ada. At the Experiment Station. temperatures of 32°
or beiow have been observed on oniv 11 davs durng
the past 10 vears. In 3 of the 10 vears. no freezin
temperatures have heen ohserved. Data from s-ation
run by the Federal-State Frost Waimning Service siov
that in the 30-vear period 1937-67. there were 2
nights on which the temperatures reached 32° or eiov
the coast. and 75 nights inland along the western edg
of Broward County. Calculations show that :n tne sam
period there were 100 hours with temperatures of 32
or below along the coast. increasing to 300 hours :r
land. The lowest temperature reported :n tie For
Lauderdale area during the last 43 vears was 2%
Table 19 gives the record of low temperatures at Davie
a Frost Warning Station located in the interior sout”
eastern section of Broward County. This remperatiy
record can be considered representative of tne climat
for truck farming in the eastern sections of tne surve
area,

Lo la
anz
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TABLE 19.—Record of low temperatures
[Penod of
| Percent of seasons at or below various temperatures before—
Temperature |
P November | December | December January February March Mareh
20 10 j 30 19 | 18 10 30
38 | 0 23 57! 87 ‘ 100 100 | 100
2 9 13| 3 57| ! 83 . 33
23 1 338 3
28 0. 0 T 1 i 17 ; lg {f:’:
24 . 0] 0 0. 0. 3| 3 3

Four airports are available for use—Fort Lauder-
Aaie-Hollvwood International Airport. Fort Lauderdaie
Executive Airport. Pompano Beach Airport. and Noith
Perrv Airport. Oniv Fort Lauderdaie Intermational
Airport has scheduied commercial airline flights. The
other airports ar'e mostiv for private planes.

The largest state owned fresn-vegetabie market in
Florida is the Pompano State Farmers’ Market. This
market handles vegetables from the survev area and
from the southern part of Palm Beach County. Most of
the citrus i1s processed in other counties. More grape-
fruit is consumed than is produced in the county.

Not much farming was practiced in the Broward
Countv Area before 1910. Drainage was established
with the formation of the Napoileon B. Broward Drain-.
age District. "After drainage was established. citrus
groves were planted between the New River and South
New River Canals. Most of the winter vegetable crops
were grown in the same area. but planting soon spread

_primariiy to the north as the area was deveioped (9).
According to the 1950 Census of Agricuiture, approxi-
matelv 700 farms and 45 dairies were in Broward
Countv in 1950. Bv 1969, the number had decreased to
291 farms and 8 dairies. Farming in the Area generally
.5 still on the decrease.

This is one of the few places in the United States that
has either a tropical or humid subtropical climate. A
.arge percentage of the soils are nearly level, pooriv
drained. and infertile. Another fairly large group of
sois are organic and nearly level. very poorly drained.
and reiativeiv fertile. With drainage and proper fer-
tlization. all of these soils produce excellent winter
truck crops.

The coastal areas have excellent facilities for fishing
and boating.

Water Supply and Natural Resources

The water supply for the cities in the Broward
gount# Area comes primarily from municipal wells.
2lany private wells are used mostly for watering lawns.
Because porous limestone is below most of the soils.
water can move laterally for long distances. The
water in the canals can be regulated to help recharge
the ground water during dry periods.

Although most of the Area receives about 60 inches
of rainfall annually, this amount may not be sufficient

to provide water needs in the future. The main -ter-
nate source could be Lake Okeechobee 10 the nortn of
the survey area.

Climate is considered one of the most importan:
natural resources of the Area.

Physiography and Drainage

The Broward County Area can he divided into three
ge_rl\eral parts based on differences in physiographyv and
soils. .

The western part is a nearly level. generally treeless
sawgrass plain that appears to be flat. The soils are
organic and overlie limestone. In many places the soiis
are shallow. Under natural conditions. water stood on
these soils for months and only during extremeiy drv
seasons was the surface exposed. Todav, these soils
have been drained. and water stands on the surface for
only short periods. With drainage. the organic sotls are
subject to oxidation and subsidence. \When exposed to
atr. organic matter is oxidized or slowiy burned up.
and this gradual loss of organic matter results in sub-
sidence or a lowening of surface elevation. Also. dunng
dry seasons. wildfires have burned some of tie organic
surface soil. and decreased the thickness of the organic
material.

Verv little of the organic soils are presently farmed.
A few acres are in improved pasture. In recent tvears.
after some drainnge. several tvpes of trees have hecome
established. These trees are melaleuca. Australian pine.
and waxmvrtie. One method used for developing ‘he
orgianic soils for urban use removes the organic mate- .
nal and adds fill consisting of rock or sand.

The central part consists of nearly level. grassv
areas interspersed with small ponds. The soils here are
wet and sandv and are underlain by limestone. Before
drainage. water stood on these soils for several montns
eacn vear. The original vegetation was water-toieran:
grasses and a few cvpress stands. [n the higher areas.
nine and palmetto were common. These areas are now
farmed. and with drainage produce excellent pasture
and truck crops.

This is also an area of rapid urban development. The
underlving limestone is mostly porous. ~nd warer
moves through it laterally for long distances. }\ ater-
control ditches can be further apart in these sois nan
in solls underiain by sand or loamy material. For urcan
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at Davie in Broward County
record 193757

Percent of seasons at 27 celow vamous temperatures after—

November Decemper December January February March Maren
i) i 10 9 18 10 S
100 1ng 100 43 50 13 )
23 80 73 50 17 3 ;
v v 30 20 3 1 )
b4 17 L0 17 0 9 '
3 3 3 k 0 0 v

deveiopment. fll is commonlv added to raise rthe eleva-
rion to such i level that water does not cover e s0i1l
surtace.

The eastern part is made up of low. sandv 1idges. a
part of wnich 1s commoniv referred to .s fatwoods.
The vegeration s mostly pine, paimetto. and native
grasses. The flatwoods part is made up of deep, pooriv
drained. neariv level, sandv soiis. These soils have been
used mostiv for truck crops and pasture, but are rap-
idlv being developed for urban uses. They require
drainage. and fill is added to low areas so that the
entire acreage can be developed. The other part is made
up of deep. excessively drained or well-drained. sandy
sotls. many of which. are developed for urban uses.

The major drainage svstems in the Area flow from
west to east and drain into the Atlantic Ocean. These
systems are the Hillsboro Canal at the Palm Beach-
Broward County line. the Pompano Canal at Margate.
the Midriver Canal at Lauderhill. the North New River
Canal at Davie. and C-9 at the Dade County line.
These canals are under the control of the Central and
Southern Flonda Flood Central District.
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Glossary

\swociation. seil. A group of souls geographicaily associazeq .-
3 chigracteristic repeut:ng pattern.

\railable wuter capucitv (ais0 termed available maisture canac-
itys. The camn¥ of soils to hold water 2vailabie for se
hy most plants. [t :s commonly defined as the difersrce
betwesn the amount of soil water at feld capacity ang :re
amount at wiiting point. It 15 common:y expressea as .ncnes
of water per inch of soil.

Base saturation. The degree to which matermal -hat has ~3se-
exchange properties s saturated with exchanceanie c2° ~n«
other than hydrogen. expressed as a percentage - -he
cation-exchange capacity.

Clav. As a soil separate. the muneral soil particies 'es: :Ran
0.002 millimeter in diameter. As 2 sorl textursl z:a:c soi,
material that 13 40 percent ar more clay. iess than i3 rer.
cent sand. and less than 40 percent siit.

Complex, soil. A mapping unit consisting of different «<.ras of
soils that oceur in sueh small individual areas or .~ :ucn
aRn 1ntricate pattern that they cannot be sihown separate:
on a publigshable soil map.

é . setl. The feel of the soil and the ease with vhich a
lump can be crushed by the fingers. Terms commoniy .ieq
to describe consutenes are—

Loore.—Noncoherent when dry or mowst; does not hold -
gether in & mass.

Friahle.—When moist, crushes easily under gentie oressure
between thumb and forefinger and can be pressea togetner
into & lump.

Firm.—When moist, crushes under moderste nressure ~e-
tween thumb and forefinger. but resistance :s aistinct.y
noticeable.

Plastic.—~When wet, readily deformed by moderate nressure
but can be pressed into & lump: will form a2 “vire’ ween
rolled between thumb and forefinger.

Sticky.—When wet, to other matarial. and ‘enas o
streteh somewhat and puil apart, rather than @3 pu.. free
from other material. _

Hard.—~When dry, moderstely resistant to pressyre: cin le
broken with difficuity batween thumbd and forerincer
Soft.—When dryl':mh nto powcer ot ndividual gTaing

under very slight pressure.

C'cmud.—gud and brirtle: little affected by moisten.ng.

Drainage ciass {natural). Refers to the conditions of frequency
and durstion of periods of saturation Or partiai saturition
that existed during the development of the so:l. as doposea
to altered drainage. whick 11 commonly the resuit >f 1-2.%.
cial dra:nage or irngation but mav be caused Sv the su-len
deepening of channels or the blocking of drainage ~.° -':
Seven different classes of natural sou drainage: are -ec:g-
nizad.
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BISCAYNE AQUIFER

Description

The Biscayne aquifer supplies all municipal water supply systems
from south Palm Beach County southward (fig. 1), including the system
for the Florida Keys which is supplied chiefly by pipeline from the
mainland. It is a highly permeable wedge-shaped unconfined aquifer that
is more than 200 ft (feet) thick in coastal Broward County and thins to
an edge 35 to 40 mi (miles) inland in the Everglades (fig. 2). The
aquifer forms an important unit of the hydrologic system of southeast
Florida (fig. 3), which is managed by the South Florida Water Management
District (SFWMD).

The Biscayne aquifer 1s composed of limestone, sandstone, and sand.
In south and west Dade County the aquifer is primarily limestone and
sandstone, but in north Dade County, Broward County and south Palm Beach
County the aquifer is primarily sand. Generally, the sand content in-
creases to the north and east.

In Dade County (fig. 4) oolitic limestone and quartz sand form the
upper part of the aquifer (Parker and others, 1955, Plate 4), The
limestone 1is thickest along the coast, possibly as much as 40 ft., but
the base 1is usually less than 20 ft below sea level. Inland, the
oolitic limestone thins and then disappears beneath the peat soil of the
Everglades. Oolitic limestone is usually cross-bedded.

Fine to medium grained sand fills solution cavities in the oolitic
limestone, Parker and others (1955, p. 102) indicated that the solution
cavities occupy a significant volume of the limestone, causing it to
have high horizontal and vertical permeabilities. It is the high
vertical permeability that permits rapid infiltration of rainfall to
the water table. Where the limestone does not crop out, it is covered
by quartz sand (fig. 4) which also permits rapid infiltration of rain-
fall,

In the east part of Dade County, extending north as far as Fort
Lauderdale, the lower part of the oolitic limestone contains bryozoans
(Hoffmeister, 1974, p. 39). The bryozoan section slopes upward to the
west to emerge at the surface in the Everglades. Near the coast the
bryozoan section is as much as 10 ft thick (Hoffmeister, 1974, p. 39);
it thins to the west beyond the east boundary of Collier County. The
bryozoan limestone 18 also riddled with cavities which contribute to its
high horizontal and vertical permeability.

Below the bryozoan layer, the Biscayne aquifer is composed of hard
limestone containing numerous cavities, often cavernous. Because of the
extremely high permeability of this limestone, all large-capacity wells
are completed in this part of the aquifer, generally 40 to 100 ft below
the land surface. The cavernous saction generally does not contain
loose sand. The aquifer does, however, contain thin interbedded layers
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of hard, dense limestone in south Dade County, interior parts of Dade
County and southwest Broward County. The dense layers probably are
discontinuous and may locally retard, but do not prevent the vertical
circulation of ground water. Beneath the coastal areas unconsolidated
quartz sand separates the bryozoan limestone from the deeper hard
limestone. The sand content increases northward which results in a
corresponding decrease in overall transmissivity of the aquifer.

Parker and others (1955, p. 160) stated that the Biscayne aquifer
"is the most productive of the shallow nonartesian aquifers in the area
and 1s one of the most permeable in the world". He suggested that in
east Dade County the transmissivity (hydraulic conductivity x saturated
thickness = transmissivity) of the aquifer ranges from 4 to 15 million
gallons per day per foot (Mgal/d/ft) (5.x103 to 2.0x106 ft2/d). He
applied a median value of 5 (Mgal/d/ft) (6.7x105 ft2/d) (Parker and
others, 1955, p. 270). These values were obtained from aquifer tests
using high-capacity wells, and by analyzing water-table contours adja-
cent to canals and in well-field areas. Storage coefficients from
aquifer tests ranged from 0.047 to 0,247 (Parker and others, 1955, table
16).

The approximate areal distribution of transmissivity of the aquifer
is shown in figure 5. Along the coast and in the northern part of
southeast Florida the aquifer is thickest, but because it is composed
mainly of sandy material, the transmissivity is lower. In central and
south Dade County the aquifer is thinner, but the hydraulic conductivity
is high because of the cavernous limestone; the transmissivity is,
therefore, high. The decrease in transmissivity to the west is due to
the thinning of the aquifer.

The transmissivity ranges from about 3 Mgal/d per foot (4.0x105
£t2/d) 1in southeast Broward County to 0.4 Mgal/d per foot (5.4x10%4
£t2/d) in the northeast coastal Broward County (Sherwood and others,
1973, p 66-67) and in the vicinity of Boca Raton (McCoy and Hardee,
1970, p. 25). Values increase to about 4 Mgal/d per foot (5.4x105
ft2/d) (Sherwood and others, 1973, p. 66) in interior parts of southern
Broward County. In Boca Raton, fine and medium sand extends to at least
60 ft below the surface. Permeable limestone at greater depth is dis-
continuous and becomes increasingly sandy north of Boca Raton (McCoy and
Hardee, 1970, p. 7-11). Storage coefficients in Broward County are as
high as 0.34 (Sherwood and others, 1973, p. 67).

Soil Cover

The soil that covers southeast Florida is of hydrologic importance
because it controls the infiltration of rainfall, the operation of
septic tanks, and indirectly relates to the quality of the ground water.
The infiltration of rainfall is rapid in areas covered by sand or where
soil is absent; infiltration is retarded in areas covered by marl or
clayey soil,




In the agricultural areas of south and interior Dade County,
irrigation wells are usually rotary drilled to depths of 25 to 35 ft.
Casing is not required because the aquifer is solely limestone. Hun-
‘ dreds of these wells are drilled at spacings as small as 300 ft., A
large capacity irrigation pump mounted on a truck is moved from well to
well and each 1s pumped for short intervals at rates of 500 to 1,000

gpme.

Thousands of small diameter (2-inch) wells are used throughout the
year for irrigation of residential lawns and shrubs, These wells, about
20 to 50 ft deep, are normally pumped at rates of 25 to 40 gpm. In
areas near the coast or adjacent to tidal canals no fresh ground water
is available so residences use municipal water for lawn irrigation.
Shallow wells of small diameter are also used for domestic supplies in
areas not serviced by municipal systems.

Recharge and Discharge

The Biscayne aquifer is recharged principally by rainfall, The
average annual rainfall in the lower east coast area varies areally frodn
58 to 64 in; the annual extremes experienced are 29 in and 106 in (Leach
and others, 1972, p. 9-10). The rainy season, June - October, con-
tributes about 70 percent of the total. During this period heavy rains
are associated with tropical disturbances and frequent short, local
downpours. Light to moderate rainfall during the dry season is asso-
ciated with cold fronts moving southward through Florida.

The oolitic limestone and sand that form the upper surface of the
aquifer readily absorb rainfall and move it rapidly to the water table,
The rapid response of the water table to rainfall in the Miami area is
indicated in figure 9, Infiltration of rainfall is retarded but not
prevented in interilor parts of Dade and Broward Counties where thin marl
deposits cover the surface, and along the shallow elongate depressions
that dissect the urban area. Other sources of recharge to the aquifer
are: (1) Connate ground water of inferior quality (Parker and others,
1955, fig. 221) along the upper reaches of the Miami, the North New
River, and the Hillsboro Canals in Broward and Palm Beach Cor .ties
(northwest of the limits of the Biscayne aquifer) that is transferred
eastward during dry seasons; (2) Water from Lake Okeechobee released by
the SFWMD into the Miami Canal during the later weeks of the dry seasons
to replenish the Miami area; and (3) Effluent from septic tanks, certain
sewage treatment plant and disposal ponds scattered throughout the urban
area.

Parker and others (1955) and Meyer (1971) estimated that 20 in of
the approximately 60 in of annual rainfall in Dade County is lost
directly by evaporation, about 20 in is lost by evapotranspiration after
infiltration, 16 to 18 in is discharged by canals and by coastal seepage,
and the remainder is utilized by man. Sherwood and others (1973, p. 49)
indicated comparable values for Broward County. Thus, nearly 50 percent
of the rainfall that infiltrates the Biscayne aquifer is discharged to
the ocean, a reflection of the high degree of connection between the

aquifer and the canal system.
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NUS CORPORATION INTERNAL CORRESPONDENCE
C-586-3-0-209

TO: - K D Pass, Florida Secyon Leader DATE: March 22, 1990

FROM: wW Smntherman% COPIES: Phi) Blackwell

8ob Donaghue
Xatharine Siders

SUBJECT: Municipal Water Systems for Broward County, Florida

Due to the large number of sites in Broward County to be assessed, | have assembled a data
base for the municipal water systems in the county. information was obtained during visits to
the municipalities, telephone conversations and through the mail. Two basic documents
were generated, the first being the data base (attached as Appendix A) to provide the system
names, a principal contact to verify informaton, telephone numbers, addresses, the number
of connections or population served, number of wells and wellfields and a remarks section.
The second document is 3 detailed topographic map showing the extent of the muricipalities’
distribution system along with the location of their wells and wellfields. In addition to the
topographic map, almost all the municipalities provided maps, showing their distribution
areas along with the weils and wellfields, for additional reference if needed.

The topographic map will be available in a central location so that the project managers can
locate their sites on the map. The project managers can then identify the systems (wellfields)
within the 4-mile radius of their sites and use the data base to call up only those municipalities
within the 4-mile radius that pertain to their sites.

in preparing this information, several interesting items were identified:

1 The city of Ft. Lauderdale provides potable water to the cities of Wilton Manor and
Oakland Park, since they do not have wells.

2. The city of Coconut Creek purchases water from the B8roward County Utility Dept.
(BUCD)-2A wellfield. Coconut Creek does not have municipal wells.

3. The city of Coral Springs has 4 different systems within the city limits. Coral Springs
improvement District provides potabie water to the southern third of the city. The aty
of Coral Springs provides water to the middle third of the city. Royal Utilities (a small
area) and the North Springs improvement District provides potable water to the
northern third of the city.

4 Broward County Utility Department (BCUD) has 7 systems in the county; however,
system 8CUD 3C s off-line and potable water is provided by the city of Hollywood.

S. All systems in the county have emergency hook-ups with other municipalities, except
the Royal Utilities in Coral Springs. This system has no emergency hook-up.

6. Several communities have multipie wellfields; in all cases the water s mixed in the
distribution lines. The three systems for the city of Plantation are presented since the
number of connections for each were available.



s

7 The depths of wells were not recorded on the data base, since all the wells are
obtaiming water from the Biscayne aquifer, a sole-source aquifer. However,
information obtained during interviews revealed that most municipal wells ranged
from 80-120 feet below land surface (bis).

8 In general, the distribution area for each municipality was normally the corporate city
hmits« ’

“he objective of tris memorandum was to gather the needed information 1nto one source
and to assist the project manager 1n obtaining the groundwater use data necessary o
complete the site assessments 1n a timely manner. B8ringing together all the mumapal
systems n the county into one data base and one map showing the focations should expedite
this process. Any project managers wishing to access the data base should consuit either you
or me.



MUNICIPAL WATER SYSTEM

FOR BROWARD COUNTY, FL
03728790
COMTACT (P)OP SERVED & OF # OF DATE
SYSTEM PHONE ADDRESS (C)ONNECTIONS WELLS FIELDS ENTERED REMARKS
BCUD - 1A MIKE SCOTTIE BROWARD CTY UTIL OPT 10843 (C) 7 1 03/19/90 Emergengy haookups with
(305)960-3081 2401 N POWERLINE RD FU. Lauderdale, Tamarac,
POMPANO BEACH, FL and Laeuderdale
33064
BCUD - 1B MIKE SCOTTIE BROWARD CTY uUTIL DPY 3397 (C) ) 1 03/15/90 In production B8 hrs/day,
(305)960-3051 2401 N POWERLINE RD interconnect with BCUD-1A
POMPANO BEACH, FL Emergency haokup with Ft.
33064 Lauderdale
BCUD - 2A MIKE SCOTTIE BROWARD CTY UTIL DPT 18170 (C) 9 2 03/15/90 Emargency hookups with
(305)960-3051 2401 N POWERLINE RD Duerfiela Beach
POMPANO BEACH, FL
33064
RCUD - 3A MIKE SCOTTIE BROWARD CTY uTIlL DPT $305 (C) 6 ] 03/15/90 Emergency hookups with
(305)960-3051 2401 N POWERLINE RD Danta, Ft. Lavoerdale
POMPANO BEACH, FL
33064
BCuDb - 3B MIKE SCOTTIE BROWARD CTY UTIL DPT 6207 (C) q 1 03/15/90 Emergency hookups with
(305)960-3051 2401 N POWERLINE RD Miramar and Hollywood
POMPANO BEACH, FL
33064
BCUD - 3C MIKE SCOTTIE BROWARD CTY UTIL DPT 3648 (C) 3 1 03/15/90 System OFF-LINE; Purchas-
{305)960-3051 2401 N POWERLINE RD fng water trom City of
POMPANDO BEACH, FL Holilywood
33064
BROADVIEW MIKE SCOTTIE BROWARD CTV UTIL DPT 2185 (C) K} 1 03/15/90 Emergency haokups with
(305)960-3051 2401 N POWERLINE RD Tamarac and N. Lauderdale
POMPANO BEACH, FL
33064
BROADVIEW PARK W.D. MIKE SCHWAB BROADVIEW PARK W_D. 1800 (C) 1 1 03/19/80 Emergency hookups with
(305)583-4223 1955 Sw S0TH AVE Plantation
PLANTATION, FL
33317
COCONUT CREEK GARTH HINCKEL COCONUT CK WATER DPT 32000 (P) c 0 03/19/90 Potable water suppliey Ly
(305)973-6784 4800 w COPAND RD BCUD - 2A
COCONUT CREEK, FL
33063
COQPER LLITY GEURGE HACKNEY COOPER CHTY UTIL 7500 (C) [ 2 03/15/90  Emergency hookups with

(305)434-5519

90 Sw 50T1H PLACE
COOPER CITY, FL
33328

Danita and Bonaventur e




MUNICIPAL WATER SYSTEM

FOR BROWARD COUNTY, FL

03/28/90
CONTACT (P)OP SERVED # OF # OF DATE
SYSTEM PHONE ADDRESS (C)ONNECTIONS WELLS FIELDS ENTERED REMARKS
CORAL SPRGS IMPRM DS CHUCK PERRON CORAL SPRGS IMPRM DS 30000 (P) 7 t 03/19/90 Emeryuncy hookups with
(305)753-0380 10300 NwW 11TH MANOR Coral $prings
CORAL SPRINGS, FL
33071
CORAL SPRINGS AL PAZIN CITY OF CORAL SPRING 40000 (P) 12 ) 03/19/90 Emargency hookups with
(305)344-1172 9551 W SAMPLE RD Coral Springs and North
CORAL SPRINGS, FL Sprinys improvement Dist
33075
DANIA DON WINDHAM BERRY AND CALVIN INC 4064 (C) 2 ] 03/15/90 Adaditivnal potable water
(305)921-7701 2 OAKWOOD BLVD ST120 provided by BCuD, Ft .
HOLLYWOO0D, FL Lauvderdale and Hollywood
33020
DAVIE DANIEL COLABELLA DAVIE WATER SYSTEM 7000 (C) 16 2 03/19/90 Emargency hookups with
(305)797-1080 6591 Sw 45TH ST Hollywuud, Cooper City
DAVIE, FL ang Ft. Lauderdale
33314
DEERFIELD BEACH OALE HOLINBECK C1TY OF DEERFIELD BC 10800 (C) 18 2 03/15/90 Emergency hookups with
(305)480-4270 150 NE 2ND AVE. BCUD 2A, Hillsboro Bch
DEERFIELD, FL andg Boca Raton
33441
FERNCREST UTILITIES ROBERT SALERNO FERNCREST UTILITIES 1600 (C) 2 1 03/15/90 Emergency hookups with
(305)989-6200 3015 Sw 54TH AVE. Davie and Ft. Lauderdale
FY. LAUDERDALE, FL
33314
FT LAUDERDALE JAMES SINDELAR FT LAUDERDALE UTIL 56000 (C) 43 2 03/15/90 Supply potable water to
(305)492-7858 P.0. BOX 14250 Wilton Manar, Oakland
FT. LAUDERDALE, FL Park, BCUD, BC Port Auth,
33302 Daniae and Tamarac East
HILLSBORO BEACH RODNEY MAIN HILLSBORO BCH WATER 185 (C) 3 1 037/15/90 Emergency hookups with
(305)941-8937 925 NE SAMPLE RD BCUD 2A, Dearfigla Beach,
POMPANO BEACH, FL Seasonal pop from 2300 -
33064 3800
HOLLANDALE MIKE GOQD DEPYT OF PUBLIC WORKS 5500 (C) 2 1 03/159/90 6 wells shut down, salt-
(305)458-3251 308 S DIXIE HwY water intrusion. Aagdt-
HOLLANDALE , FL tional water suppliec by
33009 N. Migmi
1HOL L YWOOD MARSHALL BERGAKER CITY OF HOLLYWOOD Ul 130000 (P) 20 2 03/48/90 Supplies polable water to

(305)921-3251

P.0.BOX 229045
HOL L YWOOD, F1L
33022

Dania. Emergency Nhoovkups
wilh sutrounding munic b -
palities




MUNICIPAL WATER SYSTEM
FOR BROWARD COUNTY, FL

03/28/90
CONTACT (P)OP SERVED £ OF & OF DATE
SYSTEM PHONE ADDRESS (C)ONNECTIONS WELLS FIELDS ENTERED REMARKS
LAUDERHILL JOHN SCHRIEFFER CITY OF LAUDERHILL 8600 (C) 7 ] 03/21/90 Emargency hookups with
(3065)739-0100 2000 CITY HALL DRIVE Plantation and Sunrise
LAUDERHILL, FL
33313
MARGATE RICK VAN ACKER MARGATE UTILITIES 23723 (cC) 12 2 03/19/90 Emergency hookups with
(305)972-0828 100 W RIVER DR N. Lauderdale and
MARGATE, FL Pompano Beach
33083
MIRAMAR LOU BADAMI MIRAMAR CITY HALL 12100 (C) 9 2 03/15/90 Emargency hookups with
(305)989-6200 6740 MIRAMAR PKWY BCUD 3C and Pembroke Pine
MIRAMAR, FL
33083
NORTH LAUDERDALE ED GOEBELS CITY OF N LAUDERDALE 6328 (C) 3 \ 03/19/90 Emergency hookups with
(305)722-0900 701 SW 71ST AVE Tamarac, BCUD, and
NORTH LAUDERDAE. FL Margate
33068
NORTH SPRGS IMPRM DS CHUCK PERRON NORTH SPRGS IMPRM DS 5000 (P) 2 i 03/19/90 Emergency hookups with
(306)753-038680 10300 NW 131TH MANOR Coral Springs. Two (2)
CORAL SPRINGS, FL new walls due 6/90
33071
OAKLAND PARK ROLLAND SALSBERRY OAKLAND PARX UTIL 2700 (C) 0 (1} 03/15/90 Potable water supplied
(305)561-6259 3650 NE 12TH AVE by City of Ft. Lauderdale
OAKLAND PARK, FL
3334
PEMBROKE PINES DAVE MARTINEZ CITY OF PEMBROKE PNS 31581 (C) ] 2 03/15/90 Emergency hookups with
(305)435-6540 7960 JOHNSON ST Cooper City, Hollywood
PEMBROKE PINES, FL and Miramar
33024
PLANTATION CENTRAL DUAINE WALLACE CITY OF PLANTATION 10043 (C) 10 ) 03/23/90 Interconnected with
(305)797-2169 700 NwW 91ST AVE Plantation East System
PLANTATION, FL
33317
PLANTATION EAST DUAINE WALLACE CITY OF PLANTATION 988V (C) 10 \ 03/28/90 Emergency hookups with
(305)797-2169 500 Nw 65TH AVE Ft. Lauderdale, Sunrise
PLANTATION, FL and Bruward Park. Inter-
33317 connected with Pltn Cntri
PLANTATION WEST DUAINE WALLACE CITY OF PLANTATION 1336 (C) (] ] 03/23/90 Potable water supplisy

(305)797-21069

700 Nw S1ST AVE
PLANTATION, FiL
33317

by Plantation Central




MUNICIPAL WATER SYSTEM

FOR BROWARD COUNTY, FL
03/28/90
CONTACT (P)OP SERVED # OF s OF DATE
SYSTEM PHONE ADORESS (C)ONNECTIONS WELLS FIELDS ENTERED REMARKS
POMPANO BEACH STAN LEMCKE POMPANO BCH PBLC WKS 16900 (C) 22 2 03/19/90 Emergency hookups with
(305)786-4105 P.0.80X 1300 BCUD - 2A
POMPANO BEACH, FL
33060
ROYAL UTILITY DOUGLAS BRIGHT ROYAL UTILITY CO 173 (C) 3 1 03/19/90 No tmergency hookups
(305)341-7565 8800 Nw 44TH COURT
CORAL SPRINGS, FL
33065
SUNRISE WALTER GERRARD CI1TY OF SUNRISE 29742 (C) 28 K] 03/22/90 Emergency hookups with
(305)741-6570 4350 SPRINGTREE DR Plantation and Lauderhill
SUNRISE, FL
33351
TAMARAC LONNIE SCOTT TAMARAC UTILITIES 17074 (C) 13 1 03/19/90 Emerguency hookups with
(305)726-2300 7805 NW 61ST ST BCUD -1A and Lauderhill
TAMARAC, FL
333N
WILTON MANOR JOE MOSS CITY OF WILTON MANOR 4500 (C) 0 0 03/15/90 Potable water supplied by

(305)390-2190

524 NE 21ST COURT
WILTON MANOR, FL
33305

city of Ft. Laeuderdale
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132 WATER RESOURCES IN SOUTHEASTERN FLORIDA
CLIMATE AND VEGETATION

Climate is an important factor and has a profound effect on both
organic and inorganic materials. Southern Florida has a semi-
tropical climate. Rainfall is plentiful (50 to 60 inches per year),
humidity is usually high, winds blow most of the time, and an oc-
casional hurricane roars in from the tropical seas. (See sectiop
on Climate, p. 15-586.)

The principal effects of climate upon topography in southern
Florida are brought about by the plentiful supply of rain that flows
over or enters the rocks and attacks them both chemically and
mechanically. Solution, a result of chemical attack om*carbonate
rocks, produces the characteristic karst topography of a lime-
stone terrain.

Running water has carved valleys but in southern Florida its
principal effect is solution. (Note on the hypsometric map, pl. 10,
the indentations partly brought about by streams working on the
marine terraces.)

On the flat terrace lands streams are sluggish and drainage is
imperfect. The combination of physical conditions mentioned above
has developed one of the largest areas of principally organic soils
in the world—the Everglades. Outside the main body of the
Everglades—extending up Kissimmee River, Fisheating Creek,
and in old lagoons and swales between ancient beach ridges—other
smaller deposits of peat and mudék have developed.

These organic deposits would continue to build up even today,
but they are prevented from doing so by drainage operations. This
problem has been discussed by Evans and Allison (1942, p. 34—46).

Not only is the climate favorable to the growth of swamp plants,
but it enables bunch grasses, pines, palmettos, and other semi-
tropical-to-tropical vegetation to grow on the old beach sands and
dunes. This vegetation helps to preventcontinuous drifting of the
sands before prevailing winds and, by preserving their forms,
helps the immature drainage pattern to become better established.

SOLUTION

Southern Florida is underlain by limestone and other calcareous
deposits and, because surface waters usually contain natural
acids, solution plays a more important role than abrasion in the
development of topographic features. At times in the past, when
the Floridan Plateau stood high above the sea, few, if any, deep
gorges were carved by running water. Instead, both surface and
underground rocks were etched and made cavernous by the lateral
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Figuwe 25, ~~Close~up view of one o. the larger solutioa uoles in Dade County.

and downward movement of corrosive waters. (See figs. 15, 25
and 26.)

Apparently, no original cavity is needed to starta solution hole,
though the existence of a ready-made hole hastens the process. [t
has been suggested that many vertical solution holes begin to be
dissolved along taproots of trees, and possibly some holes do
originate in this fashion, but it is not the most common way. On
the surface of hard limestone or soft calcareous clayey marl the
first effects of solution appear as small surficial pits resembling
raindrop marks in mud. These pits gradually deepen, many re-
taining their rounded outlines. Without visible outlet along the
sides or bottom, they later become tubes which enlarge into holes
of various shapes and sizes, but generally they develop vertically,

The work of solution is evident wherever outcrops of rock occur,
as on the bare limestone surface south of Miami or in the Big
Cypress Swamp, in canals and street cuts, in borrow ditches and
rock quarries, or in river and creek banks. In large areas of
southern Florida it is evident that at least one-fourth of the total
volume of limestone, once more or less solid rock, is now oc-
cupied by solution holes, generally filled with sand. (See fig. 26.)
Trees blown over by hurricanes rip up rock with their roots, thus
leaving a new and localized depression for concentration of rain
water and the start of active solution holes, Adjacent holes en-
large, coalesce, and become increasingly effective in draining
surface water underground. Many solution depressions of this kind,
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BISCAYNE AQUIFER OF DADE AND
BROWARD COUNTIES, FLORIDA

ABSTRACT

The Biscayne aquifer is the only source of fresh ground water in
Dade and Broward counties, Florida. Composed of highly permeable
limestone and sand mainly of Pleistocene age, the aquifer supplies large
quantities of water, of excellent quality except for hardness, for munici-
pal, industrial, and irrigational use. The aquifer attains its maximum
thickness in the Atlantic coastal areas and wedges out in western Dade
and Broward counties.

Water-table conditions prevail in the Biscayne aquifer, and the water
table fluctuates with variations in rainfall, evapotranspiration, and pump-
ing. High ground-water levels occur during the fall months and low
" levels during spring and early summer. The highest water levels of
record occurred in October 1947, when intense rainfall accompanying
a hurricane flooded large areas throughout the two counties. Major dis-
charge from the aquifer occurs by natural outflow and evapotranspira-
tion. The average daily pumpage from the Biscayne aquifer in 1950 is
estimated to have been 130 million gallons.

Permeability tests show that the limestones of the Biscayne aquifer
rank among the most productive aquifers ever investigated by the U. S.
Geological Survey.

Salt-water encroachment in the aquifer has taken place in coastal
areas of southeastern Florida. The greatest inland advance of salt-water
intrusion has occurred as tongues along tidal drainage canals and rivers.

INTRODUCTION

LOCATION AND GEOGRAPHY OF AREA

Dade and Broward counties are in southeastern Florida, bordering
the Atlantic Ocean (fig. 1). The Atlantic Coastal Ridge, whose av-
erage elevation is between 8 and 10 feet above mean sea level, occupies
the eastern portion of the area from the coast to a few miles inland. Maxi-
mum elevations at isolated highs range from 20 to 25 feet above sea
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Figure 1.

Map of Florida showing location of Dade and Broward counties and the
approximate extent (shaded area) of the Biscayne aquifer.

Reront oF InvesticaTions No. 17 3

level. In Dade County the ridge is composed principatly ot limestone.
but in Broward County it is composed of both sand and limestone, Most
of the population in the two counties is concentrated in the coastal and
ridge areas. The Florida Everglades, and area of organic soils, lies west
of the ridge and is devoted chiefly to agriculture and conservation areas.
The climate is semitropical to tropical. Rainfall averages 60 inches per
year, about 75 percent of the total falling in the period from May through
October. The average temperature is about 75°F.

PURPOSE AND SCOPE OF INVESTIGATION

The ground-water resources of Dade and Broward counties are one
of the greatest natural assets of the region. This report describes the
geology and hydrologic characteristics of the Biscayne aquifer and de-
fines its geographic distribution. The factors involved in the adequacy
of the supply are discussed and an evaluation of data on fluctuations
in water level is presented.

PREVIOUS INVESTIGATIONS

The surface geology in Dade and Broward counties was first investi-
gated by Sanford (1909). Sellards (1919) added considerable data when
the drainage canals were cut across the Everglades. The geologic for-
mations in southern Florida were described by Cooke and Mossom
(1929). Matson and Sanford (1913), Parker (1942), and Parker and
others (1944) described the geology and occurrence of water in the
water-table (Biscayne) aquifer. Parker and Cooke (1944) presented
physiographic and geologic descriptions of southern Florida, with spe-
cial reference to the late Cenozoic material in southeastern Florida.
The major part of the aquifer was then identified as belonging to the
Tamiami formation. Parker (1951) proposed the name Biscayne aquifer
for the shallow materials and revised the geologic correlations of the
formations in the aquifer. A report by Parker, Ferguson, Love, and oth-
ers (1955) presents hydrologic data on the Biscayne aquifer in greater
detail than does this report.

Data on fluctuations of water levels in wells in Dade and Broward
counties have been reported in the following U. §. Geological Survey
Water-Supply Papers for the years 1938-1952 inclusive: 886, 907, 937,
945, 987, 1017, 1024, 1072, 1097, 1127, 1157, 1166, 1192, and 1222. Sub-
sequent data will be published in the water-supply papers entitled “Wa-
ter Levels and Artesian Pressures in Observation Wells in the United
States, Part 2, Southeastern States.”
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hurricane on October 11, 12 resulted in water levels reaching what are
probably the highest stages that have occurred since the major Everglades
canals were completed in 1913,

Rainfall at representative stations in southern Florida ranged as
follows:

January 1-October 30, 1947 ...l 65.9 to 96.1 inches

June 1-October 30, 1947... ..50.0 to 74.2 inches

Normal yearly raintall. .. 53.8 to 62.6 inches
Raiufall on October 11 ranged from 5 to 15 inches and averaged about
10 inches in northern Dade County.

Practically the entire area west of the coastal ridge that was not
already flooded became inundated, and the already large overland flow
south in the Everglades was increased. The Miami Canal was out of its
banks as far east as Hialeah and Miami Springs. Outflow across U. S.
Highway 27 occurred from a mile northwest of Pennsuco to the vicinity
of the Russian Colony Canal. Other canals were similarly out of their
banks. The actual peak lasted several hours at the most, although many
areas remained flooded for several weeks.

The water-level map for October 11, 12 showing the peak (fig. 16)
was prepared from records of observation wells equipped with recorders,
and from measurements made during the flood period, leveled measure-
ments of Hooa marks, and interpolation of the measurements made in a
large mumber of wells on or about October 7. In a few places the water
levels are estimated. However, the map is believed to be a good approxi-
mation of actual conditions. In the area between Snapper Creek and
Krome Avenue, south of the Tamiami Canal, the presence of several small
ground-water mounds and the network of canals make it difficult to
visualize the actual shape of the water table, but the general slope was as
indicated.

RECHARGE AND DISCHARGE

Local rainfall is the principal source of recharge to the Biscayne

aquifer. The amount of rainfall varies within relatively short distances,

but it average i i In Broward

County, rainfall records for periods ranging from 5 to 25 years indicate

an average annual rainfall ranging from 51 to 65 inches. The lower

averages commonly pertain to the Everglades, and the higher ones to the
¢ «tal ridge.

~all amount of ground water noves into the aquifer in Broward

‘n Palm Beach County and from the North New River Canal.

canals ars controlled hxwﬂh”—‘t!ﬂ

are lowered by pumping, as in the well field in Miami

“de recharge to the Biscayne aquifer.
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p- 519-524) and as reported by Parker (Parker, Ferguson, Love, and
others, 1955, p. 239-274) are summarized in the tollowing table (see fig.
14 for location of test sites).

'l"csl Range in computed
site coefficient of transmissibility
(gpd/ft)
Lowast Highost
S 1 . e 3,250,000 4,300,000
C 551 ... . 9,000,000 14,000,000
C 552 ... ... . 2,800,000 5,700,000
G 218 . . 3,900,000 4,400,000

At all the test sites the Miami oolite forms the upper part of the
Biscayne aquifer, and at most of them it is underlain by a bed of sand.
The permeability of the oolite and sand is lower than that of the under-
lying cavernous limestone of the Fort Thompson formti hus acts
as a leaky rool during the pumping of a well, and the formation initially
acts as an artesian aquifer. The Bessel function then can be used in
the computations using formulas developed by Jacob (1945, p. 198-208).
John G. Ferris (1950, personal communcation) determined the following
values from the test data:

well Cocfficient of transmissibility
No. (gpd/ft)

S 1 U U USSR . 3,200,000

G 551 . e . 9,700,000

G 552 .. PP PP - 3,200,000

C 553 oo e 3,200,000

The T value of the test for well G 551 by both calculations is incon-
sistent with the values for the other tests. The results of the other
three tests using the Bessel function are extraordinarily consistent con-
sidering the character of the aquifer. The permeability of the Biscayne
aguifer probably averages between 50,000 and 70,000 gallons per day per
square_toot, according to Parker (1951). No satisfactory computation

of the storage coeflicient has yet been obtained.

Several assumptions concerning the aquifer must be applied in using

and isotropic and transmits water with equal readiness in all directions;
(2) the discharging well penetrates the entire thickness of the aquifer;
(3) there is no turbulent low within the aquifer, and during the pumping
there is no vertical convergence of flow lines toward the pumped well;
an(ll] (4(} water is discharged from storage instantaneously with reduction
in head.

formulas to determine these coefficients: (1) the aquifer is homogeneous '
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SOUTH FLORIDA

Although the Hawthorn Group in south Florida consists of the same general sediment types (car-
bonate, quartz sand, clay and phosphate), the variability and complexity of the section is different from
the strata in northern Florida. in the south Florida area (Figure 1), particularty the western haif of the area,
the Hawthorn Group consists of a lower, predominantly carbonate unit and an upper, predominantly
siliciclastic unit. Eastward the section becomes more compiex due to a greater percentage of siliciclastic
beds present in the lower portion of the Hawthorn Group.

The ditferences that exist between the northern and southern sections of the Hawthorn Group require
separate formational nomenclature. In southern Florida, the Hawthorn Group consists of in ascending
order, the Arcadia Formation (new name) with the Tampa and Nocatee (new name) Members and the
Peace River Formation (new name) with the Bone Valley Member (Figure 33). The new nomenciature
helps alleviate many of the previously existing problems associated with the reiationship of the Bone
Valley, Tamiami, Hawthorn, and Tampa units in the south Florida region.

ARCADIA FORMATION
Definition and Type Section

The Arcadia Formation is a new formational name proposed here for the lower Hawthomn carbonate
section in south Florida. This unit includes sediments formerly assigned to the Tampa Formation or
Limestone (King and Wright, 1979) and the ‘‘'Tampa sand and clay’’ unit of Wilson (1977).

Dail and Harris (1892) used the term '‘Arcadia mari’’ to describe beds along the Peace River. This term
was never widely used and did not appear in the literature again except in reference to Dail and Harris. It
appears that their use of the ‘‘Arcadia mari’’ described a carbonate bed now belonging in the Peace
River Formation of the upper Hawthorn Group. Riggs (1967) used the term ‘' Arcadia formation'’ for the
carbonate beds often exposed at the bottom of the phosphate pits in the Central Florida Phosphate
District. Riggs’ use of this name was never formalized. The ‘‘Lexicon of Geologic Names' (U.S.G.S.,
1968) listed the name Arcadia as being used as a member of the Cambrian Trempealeau Formation in
Wisconsin and Minnesota, thereby preciuding its use eisewhere. Investigations into the current status of
this name indicated that the Arcadia member has not been used in some 23 years and does not fit the
current Cambrian stratigraphic framework. The Lexicon aiso indicates Arcadia clays as an Eocene
(Claibornian) unit in Louisiana. This name aiso has been dropped from the stratigraphic nomenciature of
Louisiana {Louisiana Geological Survey, 1984, personal communication). Since these former usages of
this name are no longer viable, the term can be used for the lower Hawthorn Group sediments in
southern Florida in accordance with Article 20 of the North American Code of Stratigraphic
Nomenciature (NACSN, 1983).

The Arcadia Formation is named after the town of Arcadia in DeSoto County, Florida. The type section
is located in core W-12080, Hogan #1, DeSoto County (SE¥%, NW, Section 18, Township 38S, Range
26E, surface elevation 62 feet (19 meters)) drilled in 1973 by the Florida Geological Survey. The type Ar-
cadia Formation occurs between -97 feet MSL (-30 meters MSL) to -520 feet MSL (-159 meters) (Figure
34).

Two members can be recognized within the Arcadia Formation in portions of south Florida. These are
the Tampa Member and the Nocatee Member (Figure 33). The members are not recognized throughout
the entire area. When the Tampa and Nocatee are not recognized, the section is simply referred to as the
Arcadia Formation.

Lithology

The Arcadia Formation, with the exception of the Nocatee Member, consists predominantly of
limestone and dolostone containing varying amounts of quartz sand, clay and phosphate grains. Thin
beds of quartz sand and ciay often are present scattered throughout the section. These thin sands and
clays are generally very calcareous or doiomitic and phosphatic. Figure 34 graphically illustrates the
lithologies of the Arcadia Formation including the Tampa and Nocatee Members. The lithologies of the
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HYDROLOGY OF THE FLORIDAN AQUIFER SYSTEM
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TaBLE 1.—Terminology applied to the Floridan aquifer system

SERIES/STAGE PARKER AND OTHERS SPRINGFIELD (1968) MILLER (1982, 1982d) MILLER (1908}
(19681
Formations' Aqurfer Formatons' Aqurer Formetone' Aquiters Formations' Aquiters
I
| Hawrhormn Hawthom Hawthom Hawthom
' Formation Formation
i MIOCENE Where
_ permetie
Tempa Tampa Tampa Where Tamoe Where
Limestone Limestone 3 Limestone permesbie Limestone permestie
3 e——— e e
s i :
uwannes = Suwannee Suwannee Suwannee
OLIGOCENE Limestone ﬁ, Limestone ; Limestons L::nmm
§ : :
Ocais ; Ocala QOcals 3 Ocale s |
Upper Limestone 3 Limestone : Limestone ‘; Limestone ;
S
Avon Park Avon Perk a Avon Perk %
Limestone Limestone Limestone Avon Perk
Middte
EOCENE Laka City Lake City Lake City Formation é
Limestone Limestone Limestone 3
Ottamae Otdemar Otdernar -
Lower Limestone Limessone Formanon
-
Ceder Kevs Coder Kavs
PALEOCENE L Formation
WUle.

' Names apply only to peninsular Florida snd
southesst Georgia sxcept for Qcale
Limestone and Hawthom Formation.

greater than that of those rocks that bound the system
above and below. As shown in table 1, the Floridan in-
cludes units of Late Paleocene to Early Miocene age
Locally in southeast Georgia, the Floridan includes carbo-
nate rocks of Late Cretaceous age (not shown in table 1).
Professional Paper 1403-B presents a detailed geologic
description of the Floridan, its component aquifers and
confining units, and their relation to stratigraphic unita.

The top of the Floridan aquifer system represents the
top of highly permeable carbonate rock that is overlain
by low-permeability material—either clastic or carbo-
nate rocks. Throughout much of the area, this upper con-
fining unit consists largely of argillaceous material of
the Miocene Hawthorn Formation (table 1). Similarly
the base of the Floridan is that level below which there
is no high-permeability rock. Generally the underlying
low-permeability rocks are either fine-grained clastic
materials or bedded anhydrite. These sharp permeability
contrasts at the top and base of the Floridan common-
ly occur within a formation or a time-stratigraphic unit
as described by Miller (1988).

AQUIFERS AND CONFINING UNITS

The Floridan aquifer system generally consists of an
Upper Floridan aquifer and a Lower Floridan aquifer,
separated by less-permeable beds of highly variable
properties termed the middle confining unit (Miller,

1988, p. B53). In parts of north Florida and southwest
Georgia, there is little permeability contrast within the
aquifer system. Thus in these areas the Floridan is ef-
fectively one continuous aquifer. The upper and lower
aquifers are defined on the basis of permeability, and
their boundaries locally do not coincide with those of
either time-stratigraphic or rock-stratigraphic units. The
relations among the various aquifers and confining units
and the stratigraphic units that form them are shown
on plate 1, a fence diagram modified from Miller (1986,
pl 30). A series of structure contour maps and isopach
maps for the aquifers as well as the seven principal
stratigraphic units that make up the Floridan aquifer
system and its contiguous confining units is presented
in Professional Paper 1403-B. These maps and
associated cross sections were prepared by Miller (1986)
based on geophysical logs, lithologic descriptions of
cores and cuttings, and faunal data for the stratigraphic
units, plus hydraulic-head and aquifer-test data for the
hydrogeologic units.

The fence diagram shows the Floridan gradually
thickening from a featheredge at the outcrop area of
Alabama-Georgia-South Carolina to more than 3,000 ft
in southwest Florida. Its maximum thickness is about
3.5C0, ft in the Manatee-Sarasota County area of
southwest Florida. In and directly downdip from much
of the outcrop area, the Floridan consists of only one
permeable unit. Further downdip in coastal Georgia and
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become prominent hydrogealogic units where they are
separated by less-permeable rocks.

Overlying much of the Floridan aquifer system are
low-permeability clastic rocks that are termed the upper
confining unit. The lithology, thickness, and integrity
of this confining unit has a controlling effect on the
development of permeability in the Upper Floridan and
the ground-water flow in the Floridan locally. (See later
sections on transmissivity and regional ground-water
flow.) .

Plate 2 shows where the Upper Floridan is uncon-
fined, semiconfined, or confined. Actually the Upper
Floridan rarely crops out, and there is generally either
a thin surficial sand aquifer or clayey residuum over-
lying the Upper Floridan. Sinkholes are common in
the unconfined and semiconfined areas and provide
hydraulic connection between the land surface and the
Upper Floridan. In the semiconfined and confined
areas, the upper confining unit is mostly the middle
Miocene Hawthorn Formation, which consists of inter-
bedded sand and clay that are locally phosphatic and
contain carbonate beds. In southwest Florida, the car-
bonate beds locally form aquifers. Professional Papers
1403-E and 1403-F discuss these local aquifers in
detail.

There are two important surficial aquifers overlying
the upper confining unit locally: (1) the fluvial sand-and-
gravel aquifer in the westernmost Florida panhandle
and adjacent Alabama and (2) the very productive Bis-
cayne aquifer (limestone and sandy limestone) of
southeast peninsular Florida. Both of these aquifers oc-
cur in areas where water in the Floridan is saline; hence
they are important sources of freshwater.

The Upper Floridan aquifer forms one of the world’s
great sources of ground water. This highly permeable
unit consists principally of three carbonate units: the
Suwannee Limestone (Oligocene), the Ocala Limestone
(upper Eocene), and the upper part of the Avon Park
Formation {middle Eocene). Detailed local descriptions
of the geology and hydraulic properties of the Upper
Floridan are provided in many reports listed in the
references and especially in the summary by Stringfield
(1966). The hydraulic properties section of this report
discusses the large variation in transmissivity (as many
as three orders of magnitude) within the Upper
Floridan. Professional Paper 1403-B discusses the geo-
logic reasons for these variations.

Within the Upper Floridan aquifer (and the Lower
Floridan where investigated) there are commonly a
few highly permeable zones separated by carbonate
rock whose permeability may be slightly less or much
less than that of the high-permeability zones. Many
local studies of the Floridan have documented these

REGIONAL AQUIFER-SYSTEM ANALYSIS
much of Florida, the Upper and Lower Floridan aquifers |

permeability contrasts, generally by use of current-
meter traverses in uncased wells. For example, Wait and
Gregg (1973) observed that wells tapping the Upper
Floridan in the Brunswick, Ga., area obtained about 70
percent of their water from (approximately) the upper
100 ft of the Ocala Limestone and about 30 percent from
a zone near the base of the Ocala. Separating the two
zones is about 200 ft of less-permeable carbonate rock.

. Leve (1966) described permeable zones of soft limestone

and dolomite and less-permeable zones of hard massive
dolomite in the Upper Floridan of northeast Florida.

The Upper and Lewer Floridan aquifers are separated
by a sequence of low-permeability carbonate rock of

LIRToPR'y

mostly middle Eocene age. This sequence, termed th&

middle confining unit, varies greatly in lithology, rang-
ing from dense gypsiferous limestone in south-central
Georgia to soft chalky limestone in the coastal strip
from South Carolina to the Florida Keys. Seven sub-
regional units have been identified and mapped as part
of the middle confining unit (see detailed descriptions
in Professional Paper 1403-B). Much of the middle con-
fining unit consists of rock formerly termed Lake City
Limestone but referred to here as the lower part of the
Avon Park Formation (table 1).

The Lower Floridan aquifer is comparatively less
known geologically and hydraulically than the Upper
Floridan. Much of the Lower Floridan contains saline
water. For this reason and because the Upper Floridan
is so productive, there is little incentive to drill into the
deeper Lower Floridan in most areas. The Lower
Floridan consists largely of middle Eocene to Upper
Paleocene carbonate beds, but locally in southeast
Georgia also includes uppermost Cretaceous carbonate
beds. There are two important permeable units within
the Lower Floridan: (1) a cavernous unit of extremely
high permeability in south Florida known as the
Boulder zone and (2) a partly cavernous permeable unit
in northeast Florida and southeast coastal Georgia
herein termed the Fernandina permeable zone. These
units are further described in Professional Papers
1408-G and 1403-D, respectively.

Table 2 summarizes the geographic occurrence of
aquifers and confining units within the Floridan aquifer
system and shows the hydrogeologic nomenclature used
in each Professional Paper. The units given in the table
are hydraulic equivalents intended for use in describ-
ing and simulating the regional flow system. No strati-
graphic equivalency or thickness connotation is
intended in this table. For example, the Upper Floridan
aquifer in the western Florida panhandle consists prin-
cipally of the Suwannee (Oligocene) Formation.
However, in central Florida the Ocala and Avon Park
Formations constitute much of the high-permeability
rock in the Upper Floridan.
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TABLE 2.—~Aquifers and confining units of the Floridan aquifer system
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HYDRAULIC PROPERTIES OF
THE AQUIFER SYSTEM

The permeability of the Floridan varies greatly
because of differences in the character of its water-
bearing materials. These materials include: (1) detrital
units of foraminiferal remains and coarse sand-sized par-
ticles that hydraulically act as sand or gravel; (2)
micritic limestone in the Florida panhandle that acts
hydraulically as silt or clay; (3) networks of many small
solution openings along joints or bedding planes that
on a gross scale provide a uniform distribution of
permeability; and (4) large cavernous openings devel-
oped in karst or paleokarst areas. In areas where the
Floridan is characterized by the first three types, dif-
fuse flow predominates; however, in areas with large
cavernous openings, conduit flow predominates.

For the areas where diffuse flow predominates, the
methods of aquifer-test analysis developed for porous
media are applicable. The response curves of aquifer
tests outside the karst terrains generally match the
classic nonleaky, leaky, or delayed-yield type curves.
Many tests in the confined areas are characterized by
a Theis (nonleaky) response throughout nearly the entire

test duration. In contrast, porous-media flow theory
cannot be applied. at least on a local scale, in the karst
areas where conduit flow predominates. However, on
a regional scale, analyses of the ground-water flow
system using flow nets and ‘‘coarse-mesh’” digital
models have been done successfully in the karat areas,
as discussed in Professional Papers 1403-C through H.

 TRANSMISSIVITY

The transmissivity of the Upper Floridan aquifer
varies by more than three orders of magnitude as a
result of the wide variation in hydrogeologic condi-
tions. The conditions that most affect transmissivity
are the degree of solution development in the aquifer
and, to a lesser extent, the aquifer thickness. High
transmissivities usually occur in the areas having
less confinement because circulation of flow helps to
develop solution openings in the aquifer. Table 3 illu-
strates the combinations of these hydrogeologic
characteristics that produce the variations in
transmissivity for the geographic areas underlain by the
Upper Floridan.
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TABLE 3.—Transmissivity and hydrogeologic conditions of the Upper Floridan aquifer and the upper confining unit in various

localities
UPPER FLORIDAN AQUIFER] UPPER CONFINING UNIT
LOCALITY TRANSMISSIVITY ) Thin (less than . Thin {less than
(feet squared Thick 200 foet) | K 100 feet)
per day)
Solution cavities|Solution cavities| Some Sandy or
! - - clayey | Clayey b hed
| Minor | Major | beds reac
| Western Florids panhandie 1000 - 25,000 =
) , r !
Southwest Georgia (Dougherty Plain) 10,000 - 200,000 b
]
Florida, south of Lake Okeechobee 10,000 - 60,000 < i
4 :
Savannah, Georgia, to Jacksonville, i Fy !
Florids, coastal ares 25,000 - 250,000 >
Major spri Greater than
Centrsl Florids, ares e 1,000,000
northern Florida,
and adjacent Mastly 20,000 - 250,000 &, g
Georgia Elsewhers ey
locaily 260,000 - 1,000,000

The low values of transmissivity (less than 50,000
ft?/d) occur in the Florida panhandle and southernmost
Florida (where the aquifer is confined by thick clay sec-
tions and contains thick sections of low-permeability
limestone) and in the updip areas of Alabama, Georgia,
and South Carolina (where the aquifer is thinnest).
Transmissivities are highest (greater than 1,000,000
ft*/d) in the karst areas of central and northern
Florida, where the aquifer is generally unconfined or
semiconfined. ,

The areal distribution of transmissivity of the Upper
Floridan aquifer is shown on figure 2. The map portrays
the most probable ranges of transmissivity based on
values derived from 114 aquifer tests, computer simula-
tion, and geology. A tabulation of the aquifer tests, in-
cluding method of analysis and source of test data, is
presented in Professional Paper 1403-C. At sites where
test wells are fully penetrating, the field-test values and
the model-derived values generally are in agreement.
However, where test wells do not fully penetrate the Up-
per Floridan, the field-test values are generally less than
the model-derived numbers. The field-test data tend to
be concentrated in the areas of heavy withdrawals.
Where there has been little or no ground-water develop-
ment, the transmissivity estimates used to prepare
figure 2 are based primarily on model calibration. This
includes the area of very large spring flows in central
and northwest Florida. Within this area, simulation in-

dicates transmissivities ranging from 250,000 ft?d to

as much as 10,000,000 ft*d. An appraisal of the
reliability of the transmissivity map based on the
availability of aquifer-test data and the sensitivity of
a regional flow model to transmissivity is presented in
Professional Paper 1403-C.

The distribution of transmissivity shown on figure 2
is closely related to the degree of confinement of the Up-
per Floridan. Comparison of figure 2 with plate 2, which
shows confined and unconfined conditions for the Upper
Floridan, indicates that the confined areas generally
have lower transmissivity than semiconfined or uncon-
fined areas. All of the very high transmissivity area
{(greater than 1,000,000 ft*/d) and much of the high-
transmissivity area (250,000 to 1,000,000 ft*d) occurs
where the aquifer is either unconfined or semiconfined.

The very high transmissivity areas are characterized
by the extensive development of solution features in the
carbonate rock. The development of these features is
related to the geologic history, and is discussed further
in Professional Paper 1403-B and has been described
in detail by Stringfield (1966). Where there is extensive
karst development, the permeability distribution is
extremely complex, with marked differences in trans-
missivity occurring in short distances. For example in
a flow-net anaiysis of the Silver Springs drainage area,
Faulkner (1973, p. 95) calculated transmissivities vary-
ing by mcre than three orders of magnitude: 11,000 to
25,000,000 ft?/d for individual cells within the 92-mi’
area of his flow net.
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Figurg 2.—Transmissivity of the Upper Floridan aquifer.

The low values of transmissivity (less than 50,000
ft?/d) occur in the Florida panhandle, southernmost
Florida, and the updip areas of Alabama, Georgia, and
South Carolina. In the updip areas, the decreased
transmissivity results simply from thinning of the
aquifer. However, the development of karst in the out-
crop area of southwest Georgia causes a sharp increase
in transmissivity just downdip from the featheredge of
the aquifer. The low transmissivity in the thick downdip
sections of the Florida panhandle and southernmost
Florida results from facies changes in the carbonate
rock. As discussed in Professional Paper 1403-B, the

aquifer in these areas contains large amounts of micritic
limestone that has very low permeability.

Areal variations in the transmissivity of the Lower
Floridan aquifer cannot be defined because of a lack of
aquifer test data The digital flow models provided little
basis for improving initial estimates of transmiseivity,
inasmuch as the models were insensitive to changes in
transmissivity of the Lower Floridan. In southeast
Florida, the Lower Floridan contains a cavernous unit
termed the ‘‘Boulder zone’ {pl. 1) that is increasingly
being used for injection of treated sewage and industrial
wastes. Aquifer tests in the Boulder zone suggest a
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transmissivity in excess of 3,000,000 ft*/d (Meyer,
1974; Singh and others, 1983).

STORAGE COEFFICIENT

The storage coefficients calculated from aquifer tests
for the Upper Floridan range from a low of 1X10-¢ to
a high of 2X10-? with most values in the 1X10-* to
1X10-* range. In the Floridan aquifer system, reported
storage coefficients bear no discernible relation to
thickness of aquifer tested on a regional basis. The
higher values, 1X10-2 to 1X10-, reflect the semicon-
fined nature characteristic of some parts of the system,
such as southwest Georgia, where the aquifer is very
close to land surface. The higher values indicate that
some of the water from aquifer storage comes from
dewatering of the aquifer rather than totally from com-
pression of the aquifer skeleton and expansion of water.
Where the confining unit on the Upper Floridan is thin
or nonexistent, the Upper Floridan together with the
surficial sand aquifer overlying it can behave as a single
aquifer. The response to pumping may involve dewater-
ing only in the overlying sands or it may also involve
dewatering of the Upper Floridan depending upon
pumping rates.

The areal distribution of the storage coefficient of the
Upper Floridan could not be developed from transient
simulation due to the lack of steady-state initial condi-
tions and historical pumping and associated water-level
data. However, transient simulation provided insight
into the relative importance of storage in different
hydrogeologic areas. Depending on hydrogeologic con-
ditions and the estimated value of storage coefficient,
the time required from the start of a new pumping
period for the system to reach a new steady-state con-
dition can range from days to years. The time needed
from the start of a new pumping period for the system
to reach steady state in confined areas depends on the
fraction of water pumped that must come from aquifer
storage. If the water necessary to sustain a given pump-
ing rate is readily available from vertical leakage (in-
duced recharge} or from adjacent areas within the
aquifer (diversion of natural discharge), then only a
small part of the water pumped will come from aquifer
storage, and a steady-state condition will be achieved
relatively quickly. Thus, leaky, high-transmissivity
areas are relatively quick to reach equilibrium, and con-
versely, tightly confined, low-transmissivity areas,
which of necessity are more dependent on water from
aquifer storage when pumped, are relatively slow to
reach equilibrium.

The difference in time required to reach equilibrium
can be illustrated by contrasting the aquifer’'s response

to pumping in a low-transmissivity, tightly confined
area near Fort Walton Beach, Fla. (where transmissivity
and leakage coefficient are 2,000 ft*/d and 5.4X10-" per
day, respectively) with a more transmissive, less tight-
ly confined area in Polk County, Fla. (where transmis-
sivity and leakage coefficient are 130,000 ft*’d and
2.8X10-* per day, respectively). Simulation shows a
relatively low dependence on water from aquifer storage
in Polk County, whereas proportionately much more
water must come from storage near Fort Walton Beach.
Thus the system reaches steady state quickly (a few
weeks) at Polk County but slowly (more than a year)
near Fort Walton Beach.

LEAKAGE COEFFICIENT

The leakage coefficient of the upper confining unit is
highly variable, especially in the semiconfined areas
where the confining beds may be either sandy or clayey.
Leakage coefficient values of the upper confining unit
derived from simulation range from less than
0.01 (in./yr)/ft in tightly confined areas to more than
1.00 (in./yr)/ft in semiconfined areas. The leakage coef-
ficients calculated from aquifer-test data are in general
very much larger than those obtained from simulation,
ranging from 0.44 to 88 (in./yr)/ft.

In the majority of locations, leakage coefficients from
aquifer-test data are too large to realistically represent
the exchange of water between the surficial aquifer and
the Upper Floridan. The values obtained from aquifer-
test data can reflect not only downward leakage from
the surficial aquifer, but upward leakage from perme-
able rocks beneath the pumped interval, as well as
leakage from beds of relatively low permeability that
might exist within the pumped interval. Upper-
confining-unit leakage coefficients derived from
Floridan aquifer-test data are composite, or lumped,
properties that include leakage from all available
sources. Wells in the Floridan aquifer system are usual-
ly partially penetrating and often intersect local low-
permeability units. Thus in most Floridan test situa-
tions it is probable that leakage coefficients obtained
from the test data will characterize leakage from all
sources, not just downward leakage from the upper con-
fining unit or the surficial aquifer. A map portraying
the values of leakage coefficient required to deliver ver-
tical flow between the surficial aquifer and the Upper
Floridan aquifer during simulations is presented in Pro-
fessional Paper 1403-C.

No quantitative field data on the water-transmitting
characteristics of the middle confining unit exist. Miller
(1986) used lithology and thickness to qualitatively
assess the degree of confinement offered by each of
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the planktic foraminifer Globorotalia pseudomenardii
Bolli, a worldwide Paleocene form. The generic place-
ment of certain planktic species has recently been
revised by some authors. For example, Globorotalia
pseudomenardii is presently considered to belong to
the genus Planorotalites; G. subbotinae and G. velasco-
ensis are thought to belong to the genus Morozovella.
These revisions, however, are not accepted by all mi-
cropaleontologists. The taxonomy used for planktic
foraminifers in this report and the range of the differ-
ent species follow Stainforth and others (1975).
Globorotalia pssudomenardii has been reported (Oliver
and Mancini, 1980) from marl beds in the lower part of
the Tuscahoma Formation. Higher up in the Tus-
cahoma. other marl beds contain G. velascoensis
{Cushman), a form usually shown on foraminiferal
zonation charts as ranging into the latest Paleocene.
The base of Eocene strata is considered by some
authors to be the first occurrence of G. subbotinae
Morozova (formerly called G. rex Martin). However,
Oliver and Mancini (1980) recorded G. subbotinae,
along with G. velascoensis, from the same beds in the
upper part of the Tuscahoma. Stainforth and others
{1975) showed that the range of G. velascoensis over-
laps the entire range of G. pseudomenardii below, and
slightly overlaps the range of G. subbotinae above.

In the subsurface strata examined during this
study, G. velascoensis was found to occur commonly in
the same beds with G. pseudomenardii; accordingly,
beds that contain either of these species are considered
to be of definite Paleocene age. Beds in the deep
subsurface that contain G. subbotinae are herein con-
sidered to be of early Eocene age. This zonation
becomes a problem only in the outcropping Tuscahoma
Formation, which, as an earlier discussion pointed out,
contains G. pseudomenardii in its lower part and G.
subbotinae in its upper part. Calcareous nannoplank-
ton from marl beds in the Tuscahoma show that these
beds are of Paleocene age (Gibson and others, 1982),
and sporomorphs from the uppermost Tuscahoma
indicate that the entire formation is probably late
Paleocene (Frederiksen and others, 1982).

Downdip. all of the Paleocene and lower Eocene
formations that are lithologically different in the out-
crop area of Alabama grade by facies change into thick
marine clay sequences separated by thin sands. The
lithology and electric log patterns of these clays are
uniform and the strata can be differentiated only on
the basis of the microfauna that they contain. Accord-
ingly. the Paleocene in this study was mapped in
southern Alabama and western panhandle Florida on
g:ct:s;:;::;:ighe::bogc;nence of G. v;l:;coensis.
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represent the top of the Paleocene. The Hatchetigbee
Formation and its equivalents are considered to repre-
sent the base of the early Eocene. Plate 2 also shows
that neither the units mapped for this study nor the
Paleocene-Eocene boundary as determined by Berggr-
en (1971) and Oliver and Mancini (1980} coincides with
the traditional concept of the Midwayan and Sabinian
provincial stages.

*CEDAR Keys FormaTioN

Cole {1944c, p. 28) used the name Cedar Keys For-
mation for “cream to tan colored. hard limestones
which contain Borelis gunteri Cole and Borelis
floridanus Cole in their upper portion.” Cole thought
that the Cedar Keys was an early Eocene unit and
equivalent to the “"Midway Formation.” which at the
time was also considered to be early Eocene. Both the
Cedar Keys and the "Midway” are now considered to
be Paleocene in age. Cole did not specify a type well
section for the Cedar Keys. Applin and Applin (1944)
called these rocks the “Cedar Keys Limestone” rather
than “Formation,” but they, like Cole. neglected to
specify a type well. Winston (1976) subsequently desig-
nated a well in Levy County, Fla. (Coastal Petroleum
Company's #1 Ragland, well FLA-LV-4) as the cotype
well for the Cedar Keys and redefined the unit on the
basis of lithologic criteria rather than paleontologic
criteria. Samples examined by this author confirm the
findings of Applin and Applin (1944}, Chen (1965). and
Winston (1976), all of whom observed that the Cedar
Keys is practically everywhere either partially or com-
pletely dolomitized and that the unit in most places
carries intergranular gypsum that fills much of the
pore space in the dolomite. Accordingly, the unit
should more properly be designated the "Cedar Keys
Formation,” the terminology used in this report. The
upper part of the Cedar Keys usually consists of gray
to cream, coarsely crystalline dolomite that is moder-
ately to highly porous. The species of Borelis that
characterize much of the Cedar Keys section are not
present in this uppermost dolomite, because the do-
lomitization process obliterated any fauna enclosed in
the original limestone.

Approximately the lower two-thirds of the Cedar
Keys consists of tan to gray, finely crystalline to
microcrystalline dolomite interbedded with white to
clear anhydrite that commonly shows an interlithic or
"chicken wire” texture—that is, thin, veinlike. contort-
ed partings of dolomite separate large nodular masses
of anhydrite. This texture, plus the extensive amounts
of anhydrite present in the Cedar Keys, shows tnat the
unit was deposited in a tidal flat type of environment,
possibly analagous to but more areally extensive than,
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a modern sabkha environment. Locally, dolomite stra-
ta that are interbedded with the anhydrite contain
abundant Borelis spp. and the foraminifer Valvulam-
mina nassauensis Applin and Jordan, an indication
that open marine conditions were reestablished peri-
odically in the tidal flat areas.

The evaporite-dolomite sequence is characteristic of
the Cedar Keys of the Florida peninsula (see pl. 3). A
sharp demarcation exists between this facies and the
clastic Paleocene beds that are part of the Clayton
Formation in southern Georgia and its equivalents in
panhandle Florida. The Cedar Keys may either inter-
finger with or grade into these clastic strata. Well data
show that the clastic rocks become calcareous near the
point where the clastic-carbonate facies change takes
place. No well data available to this author show the
Cedar Keys in contact with the clastic Paleocene beds,
however. The faunal transition between the Cedar
Keys and the clastic Paleocene is equally sharp. The
Borelis fauna characteristic of the Cedar Keys has not
been found as of this writing in any well that contains a
planktic foraminiferal fauna of definite Paleocene age.
Because of this limitation, no definitive age can be
assigned to the Cedar Keys. and the unit is placed in
the Paleocene in this study solely on the basis of its
stratigraphic position. The thin beds of limestone that
occur locally at the top of the clastic Paleocene section
in the Florida panhandle do not resemble the Cedar
Keys in any way.

The thick anhydrite beds of the Cedar Keys, where
they are present, form the lower confining unit of the
Floridan aquifer system. Locally, in the Brunswick,
Ga., area, well data show that the Cedar Keys is
permeable throughout (rather than only in the upper-
most dolomite beds), and the entire formation is con-
sidered to be part of the Floridan aquifer system there.

CLAYTON FORMATION AND EQUIVALENT ROCKS

The Clayton Formation, at its type area in eastern
Alabama, consists mostly of coarse-grained sand and
minor amounts of sandy, hard to semi-indurated,
mollusk-rich limestone. Downdip for a short distance
and eastward into extreme western Georgia, the
amount of limestone in the Clayton increases. Still
farther downdip, the limestone grades by facies change
into a massive calcarecus marine clay section that
contains a few thin beds of sand. The Clayton thins
westward and grades gradually into the sandy, silty
Pine Barren Member below and the soft, marly
McBryde Limestone Member above (pl. 2). In central
and western Alabama, the upper part of the Clayton
grades into the massive, dark-colored clay of the Port-
ers Creek Formation (Toulmin, 1977). The Porters
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Creek is for the most part nonmarine to very shallow
marine and is not the same as the marine clay that
replaces the Clayton downdip. Scattered well data in
central Alabama show that the Porters Creek, like the
Clayton. grades laterally downdip into this massive
marine clay, but a section of thick-bedded. marine,
slightly glauconitic sand and gray to brown subfissile
clay intervenes between the two formations. Locally.
the uppermost beds of the Porters Creek consist of the
thin, abundantly fossiliferous Matthews Landing Marl
Member.

Most of the Paleocene strata in Georgia have been
placed in the Clayton Formation by Herrick and Vor-
his (1963). For the most part, the Clayton in Georgia
consists of fine- to medium-grained glauconitic sand
and clayey sand and smaller amounts of medium- to
dark-gray clay. The top of the Clayton in Georgia is
commonly marked by a dark-gray, sandy. glauconitic,
hard limestone that usually contains casts and molds
of pelecypods and gastropods. This limestone is thick-
est in western Georgia, where it constitutes an impor-
tant local source of ground water. In eastern Georgia,
near the Savannah River, the amount of dark-colored
clay in the Clayton increases and grades laterally into
the Black Mingo Formation of South Carolina, which
consists mostly of dark-colored. carbonaceous clay and
thin beds of fine- to medium-grained sand.

In southeastern Georgia, clastic beds of the Clayton
merge along a fairly sharp line (pl. 3) with light-colored
dolomite of the Cedar Keys Formation. Locally, in
updip areas of the central Georgia Coastal Plain, the
Clayton grades into dark-colored clay that has been
called the Porters Creek Formation, which in turn
grades into sands that may be part of the Huber
Formation (Huddlestun, 1981).

U NDIFFERENTIATED PALEOCENE ROCKS

Paleocene rocks in most of panhandle Florida, much
of southern Alabama, and a small area in extreme
southwestern Georgia consist of massive, gray to
greenish-gray, subfissile, calcareous, occasionally
sandy and slightly glauconitic marine clay. Eastward,
this clay grades into argillaceous limestone, which in
turn grades into dolomite and dolomitic limestone of
the Cedar Keys Formation. Northward, the clay
grades into the sand, clay, and limestone sequence of
the Clayton Formation. The massive clay is at present
unnamed. Applin and Applin (1944) referred to this
unit informally as “the clastic lithofacies of the
Paleocene” or as the “Tamesii faunal unit” because
these clay beds contain a foraminiferal fauna in their
lower part that is similar to the fauna of the lower
Paleocene Tamesii (Velasco) Formation of Mexico.
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Applin {1964) thought the "Tamesii fauna” represent-
ed a span of time roughly equivalent to that during
which the Clayton, Porters Creek, and Naheola Forma-
tions were deposited. The implication is that the mas-
sive clay cannot be differentiated into these three
units, as Chen (1965) correctly stated. Chen chose to
call the massive clay unit the “Midway Formation.”
The author prefers the term ”undifferentiated Paleo-
cene rocks” because it avoids the implication that the
term Midway is synonymous with rocks of Paleocene
age.

Microfossils diagnostic of undifferentiated Paleo-
cene strata in the study area include the planktic
Foraminifera Globorotalia pseudomenardii Bolli, G.
velascoensis (Cushman), G. angulata (White), and G.
pseudobulloides (Plummer). In shallower water depos-
its, the Ostracoda Cythereis reticulodacyi Swain,
Krithe perattica Alexander, and Trachylebris prestwi-
chiana {Jones and Sherborn) are characteristic.

NANAFALIA FORMATION

The outcropping Nanafalia Formation in western
Alabama can be divided into (1) the lower Gravel Creek
Sand Member, a coarse-grained sand, {2) a middle,
highly fossiliferous glauconitic sand unit informally
called the “Ostrea thirsae” beds, and (3) the upper
Grampian Hills Member, which consists of dark
greenish-gray clay interbedded with minor amounts of
glauconitic sand (pl. 2). The Gravel Creek Sand is
poorly preserved as local erosional remnants in eastern
Alabama. The diagnostic Nanafalia oyster Odontogry-
phea thirsae Gabb, characteristic of the middle part of
the Nanafalia, ranges upward into the basal beds of the
Grampian Hills Member. The upper and middle parts
of the Nanafalia in eastern Alabama and western
Georgia grade laterally updip into the Baker Hill
Formation (Gibson, 1982a), a sequence of interbedded
micaceous sand and kaolinitic, bauxitic, and carbona-
ceous clay. Nanafalia sediments rapidly become finer
grained and more marine in a gulfward direction. In
southernmost Alabama and western panhandle
Florida, beds that are the equivalent of the Nanafalia
are gray to greenish-gray marine clays that are indis-
tinguishable from the underlying clays belonging to
undifferentiated Paleocene rocks. The Nanafalia clays
can be separated from these older clays only in wells
where beds of either limestone or calcareous sand occur
between the two thick clay units. The outcropping
Nanafalia is known to thin as it loses coarser clastics in
a downdip direction (Toulmin, 1977; Reinhardt and
Gibson, 1980), and subsurface data still farther down-
dip show that the Nanafalia {upper) part of the massive

marine clay sequence is thin in comparison with the
lower part.
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TuscaHoMA FormaTiON

The Tuscahoma Formation in outcrop and in the
shallow subsurface is chiefly silt and silty clay contain-
ing some fine-grained sand beds. Locally, sand is the
dominant lithology in outcrop areas. Some sand beds
are glauconitic and fossiliferous, and two such beds
have been named the Greggs Landing and Bells Land-
ing Marl Members. The Tuscahoma grades downdip
into soft, brown to gray, calcareous, slightly glauconit-
ic clay that contains much fine-grained organic materi-
al and a few beds of fine-grained glauconitic calcareous
sand. :

Still farther southward, the Tuscahoma grades into
gray to greenish-gray marine clays that are included in
the undifferentiated Paleocene rocks. Globorotalia
pseudomenardii Bolli and G. velascoensis (Cushman)
characterize the Tuscahoma. G. subbotinae Morozova,
which is found in the outcropping Tuscahoma, is not
considered characteristic of the formation in the sub-
surface.

LocaL PALEOCENE UNITS

There are several Paleocene units of local to sub-
regional extent in and contiguous to the study area.
One of these is the Ellenton Formation in South Caroli-
na (pl. 2), a thin unit of clay and marl (Siple, 1967
whose extent is poorly known and which is dated in
only a few places. Although the Ellenton is possibly
equivalent to basal Paleocene deposits in the Charles-
ton, S.C., area (G. S. Gohn, written commun., 1983)
that were called Beaufort(?) Formation by Gohn and
others (1977), well control is not sufficient to correlate
the two units exactly. Faye and Prowell (1982) as-
signed an early to middle Paleocene age to cored
materials in Burke County, Ga., that they thought
belonged to the Ellenton Formation. Another such
local unit is the Naheola Formation in Alabama, which
consists of the lower Oak Hill Member (a laminated
dark-colored silt, clay, and sand sequence that is local-
ly fossiliferous) and the upper Coal Bluff Marl Member
(a fossiliferous glauconitic sand). The Naheola is not
recognized in the subsurface, but its equivalents are
possibly part of the massive, unnamed. downdip ma-
rine clay of Paleocene age. A third Paleocene unit of
minor importance is the Salt Mountain Limestone, a
white, massive, dense, microcrystalline to finely crys-
talline limestone that crops out locally in western
Alabama, where it has been upthrown along the Jack-
son fault zone (Toulmin, 1940; Wind, 1974). The Salt
Mountain is thin and discontinuous in the subsurface
and occurs as a series of disconnected lenses that
typically lie within the upper third of the thick. undif-
ferentiated Paleocene clay sequence.
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DEPOSITIONAL ENVIRONMENTS

Rocks of Paleocene age were for the most part
deposited in marine or marginal marine environments.
In updip areas. the basal sands of the Clayton Forma-
tion represent a transgressive marine sand. Their
western equivalents, the laminated, fossiliferous silt
and sand of the Pine Barren Member of the Clayton,
represent a shallow, restricted marine environment
such as a bay or an estuary. Both the Pine Barren and
the basal Clayton sands were succeeded by soft, micrit-
ic (McBryde Limestone Member) to shelly, sandy lime-
stone that represents a shallow. open marine environ-
ment. A minor regression of the sea followed deposi-
tion of this limestone, during which a shallow marine
sand (part of the Clayton) was laid down in eastern
Alabama and the blocky, massive, nonmarine to very
shallow marine Porters Creek Formation was deposit-
ed in western Alabama. The Matthews Landing Marl
Member of the Porters Creek was deposited in a re-
stricted marine environment during a minor transgres-
sion near the end of Porters Creek time. In middip
areas, the Clayton Formation and its equivalents are
entirely shallow marine. The laminated silty sands of
the Tuscahoma Formation were deposited in a restrict-
ed marine environment, probably a tidal flat. Periodi-
cally, local transgressions of the sea covered the tidal
flat and allowed deposition of the Greggs Landing and
Bells Landing Marl Members. Farther downdip, the
massive marine clay that is the deeper water equiva-
lent of the Clayton. the Nanafalia, and the Tuscahoma
was deposited in quiet open-marine water in a midshelf
area.

To the south and east of the clastic Paleocene rocks,
the Cedar Keys Formation was deposited in a shallow,
warm-water, carbonate bank environment. The exten-
sive evaporite deposits of the Cedar Keys represent
tidal flat or sabkha-type conditions that existed over
wide areas and for a long time on this carbonate bank.

The basal part of the Naheola Formation in western
Alabama {Oak Hill Member) represents a fluvial to
very shallow marine (tidal flat accompanied by occa-
sional oyster banks) environment. The succeeding
Coal Bluff Marl Member of the Naheola was deposited
in a restricted marine to very shallow open marine
environment. Downdip, the Naheola probably passes
by facies change into part of the massive, open marine
clay that forms most of the downdip Paleocene. Well
control is not available to show such a transition,
however.

The Salt Mountain Limestone was deposited in an
open marine, quiet, shallow-water environment. The
Salt Mountain is thin and discontinuous, possibly as
the result of postdepositional erosion. In wells where
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the Salt Mountain is absent and the Paleocene se-
quence consists entirely of marine clay, however, no
disconformity is known to exist within the massive
clay sequence.

The Gravel Creek Member of the updip Nanafalia
Formation in western Alabama is a fluvial sand. It is
overlain by the "Ostrea thirsae” beds and the Grampi-
an Hills Member, both of which were deposited in a
restricted marine environment. The Baker Hill Forma-
tion, which is the equivalent of the upper Nanafalia in
eastern Alabama and western Georgia, was deposited
in fluvial and estuarine environments. Downdip. the
Nanafalia Formation grades into and becomes part of
the massive, marine, undifferentiated Paleocene clay.

The Ellenton Formation is thought to represent a
basal shallow marine transgressive deposit that con-
sists in large part of reworked sediments from the
underlying Cretaceous. The Beaufort(?) Formation of
Gohn and others (1977) consists mostly of marginal
marine beds. The overlying Black Mingo Formation is
shallow marine for the most part and reflects a slight
regression followed by a transgression.

EOCENE SERIES

GENERAL

The thick sequence of Eocene rocks that is every-
where present in the study area can be readily divided
into rocks of early, middle, and late Eocene age. The
rocks mapped during this study as middle Eocene and
late Eocene correspond to the Claibornian and Jack-
sonian provincial Gulf Coast stages, respectively.
Rocks of early Eocene age as mapped correspond to
the upper part of the Sabinian provincial stage. These
relationships are shown on the generalized correlation
chart (pl. 2). As the section of this report dealing with
the Paleocene Series discusses, the traditionally ac-
cepted concept that the Sabinian Stage is equivalent to
the Wilcox Group and that both terms refer to rocks of
early Eocene age is no longer valid. Many of the units
formerly assigned to the lower part of the Sabinian
Stage are now known to be of Paleocene age, rather
than Eocene (Oliver and Mancini, 1980; Gibson, 1980,
1982a). These units are accordingly included in the
Paleocene Series as mapped in this report.

Eocene strata in the study area are extensive, thick,
and, where they consist of carbonate rocks. generally
highly permeable. The major part of the Floridan
aquifer system is made up of Eocene rocks, which
commonly show highly developed primary linter-
granular) and secondary (dissolution) porosity, particu-
larly in their upper parts. Like the Paleocene rocks,
carbonate rocks of both early and middle Eocene age
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grade updip by facies change into calcareous, glauco-
nitic, clastic rocks. This carbonate-clastic transition
lies farther to the north and west in lower Eocene
strata than it does in the underlying Paleocene and is
located still farther north and west in middle Eocene
rocks. Upper Eocene rocks retain their carbonate
character in many places up to the point where they
are truncated by erosion. The overall effect is that of a
general regional transgression that began in Paleocene
time and persisted through the late Eocene and during
which the marine facies of progressively younger rocks
extended progressively farther and farther inland.
Several minor regressions punctuated this general
transgression. These observations are consistent with
the sea level curve of Vail and others {1977), which
shows that sea level worldwide became progressively
higher from early to late Eocene time.

Rocks oF EARLY EOCENE AGE

Downdip, a lower Eocene carbonate sequence under-
lies southeastern Georgia and the Florida peninsula;
updip, the remainder of the study area is underlain by
clastic lower Eocene rocks. Locally, in South Carolina,
the Eocene in the subsurface is an impure limestone.
Plate 4 shows the configuration of the top of rocks of
early Eocene age and the area where they crop out.
Comparison of plate 4 with a map of the structural
surface of the Paleocene (pl. 3) shows that, in Alabama
and southwestern Georgia, lower Eocene rocks lie to
the south and east of Paleocene rocks in offlap relation-
ship. In central Georgia, however, beds of early Eo-
cene age overlap and extend farther to the north than
the underlying Paleocene rocks. Lower Eocene rocks
are known to extend farther to the north in this overlap
area than plate 4 shows, but they have been mapped
during this study only to the limits of the well control
used to delineate the Floridan aquifer system. In the
western part of the study area, the configuration of the
top of the early Eocene is contoured up to the limit of
outcrop of these rocks (pl. 4).

Many of the large- to intermediate-scale structural
features that affect the shape of the Paleocene surface
(pl. 3) are recognizable on the early Eocene surface (pl.
4). Those features common to both maps include (1)
the Peninsular arch in north-central Florida, (2) the
Southeast Georgia embayment, and (3) a steep, steady
slope toward the Gulf Coast geosyncline in the western
part of the study area. The Southwest Georgia embay-
g\em in eastern panhandle Florida is a negative area on
f::t}:lrtehfs I;:leeocene and early Eocene tops. but this

the northeastp:y: tal:i;ienarrower and extends fa.rf.her to
arly Eocene surface than it does
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on the top of the Paleocene. The configuration of t}
South Florida basin in southwestern peninsul:
Florida likewise differs on the Paleocene and ear)
Eocene surfaces. This feature was somewhat silled ¢
its gulfward side in Paleocene time (pl. 3) but, at tt
end of early Eocene time (pl. 4) it was open to the gu
and appears to have been partially filled from the ea:
and northeast. The Suwannee strait, a closed low the
appears in southeastern Georgia on the map of th
Paleocene surface, was apparently filled with sed
ments during early Eocene time and thus does nc
exist on the map of the early Eocene surface.

The maximum measured depth to the top of lowe
Eocene rocks is about 3,900 ft below sea level in we
ALA-BAL-30 in the southern part of Baldwin Count:
Ala. The maximum contoured depth is below 4.200 {
in the same general area. Lower Eocene rocks a
slightly less than 800 ft below sea level on the crest «
the Peninsular arch, from which they deepen in a
directions. In the Southwest Georgia embayment an
the South Florida basin, the top of lower Eocene rock
is below 2,600 ft.

The thickness of lower Eocene strata is shown o
plate 5, along with the distribution of the clastic an
carbonate facies within this unit. The clasti
carbonate boundary and much of the contourin
shown on this plate are derived from well control. I
areas of sparse control, the thickness of the earl
Eocene has been estimated as the difference betwee
contoured altitudes of the top of the early Eocer
{(plate 4) and the top of the Paleocene (plate 3). In sout
Florida, lower Eocene rocks are more than 1,500 :
thick; in parts of panhandle Florida, they are mor
than 1,100 ft thick. On the crest of the Peninsule
arch, these strata are less than 300 ft thick. and the
thin to a featheredge in areas of outcrop.

Ovrpsmar FormaTioNn—Except for the Fishburne Fo.
mation that occurs locally in South Carolina, all th
lower Eocene carbonate rocks in the study area ar
part of the unit that Applin and Applin (1944) name«
the Oldsmar Limestone. The Oldsmar. however, con
tains much dolomite, and thin beds of chert and eve
porite deposits occur in the unit from place to plac:
The Oldsmar is therefore referred to as a “formation
rather than a “limestone.”

The Oldsmar Formation consists mostly of off-whit
to light-gray micritic to finely pelletal limestone thick
ly to thinly interbedded with gray to tan to ligh
brown, fine to medium crystalline, commonly vugg
dolomite. The lower part of the formation is usuall
more extensively dolomitized than the upper par
Pore-filling gypsum and thin beds of anhydrite occur i
the lowermost parts of the Oldsmar in places, partict
larly in a crescent-shaped band extending from Dix
County, Fla., northeast to southern Ware County, G
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The location of this band, which locally comprises the
pase of the Floridan aquifer system, is shown on piate
33. In scattered places, the Oldsmar contains trace
amounts of glauconite.

Applin and Applin (1944. p. 1699) defined the Olds-
mar “to include the interval that is marked at the top
by the presence of abundant specimens of Helicos-
tegina gyralis Barker and Grimsdale...and that rests
on the Cedar Keys limestone.” This definition is un-
satisfactory because (1) it is based on the microfaunal
content of the strata, not on their lithologic character-
istics, and (2) it i3 based on a species whose range is not
restricted to the early Eocene. The author has found
specimens of H. gyralis that show no evidence of
reworking 50 to 70 ft above the top of the Oldsmar in
rocks that are part of the overlying middle Eocene
sequence (”Lake City” Limestone}. Cole and Gravell
{1952) reported this species from middle Eocene beds
in Cuba. The Oldsmar Formation is thus redefined
herein as the sequence of white to gray limestone and
interbedded tan to light-brown dolomite that lies be-
tween the pelletal, predominantly brown limestone and
brown dolomite of the middle Eocene and the gray,
coarsely crystalline dolomite of the Cedar Keys Forma-
tion. H. gyralis is commonly found as part of a charac-
teristic Oldsmar fauna that includes several other
species of larger foraminifers listed in table 1. None of
these species, however, is ubiquitous within the Olds-
mar Formation. nor should they be the criterion by
which the Oldsmar is defined.

The Oldsmar Formation underlies all of the Florida
peninsula and the southeastern corner of Georgia (pl.
5). Westward., in the eastern part of the Florida pan-
handle, the Oldsmar becomes increasingly argillaceous
and interfingers with calcareous clastic rocks. To the
north, in south-central Georgia, the Oldsmar grades
from limestone through argillaceous limestone and
calcareous clay into glauconitic calcareous sand.

In addition to H. gyralis, the larger Foraminifera
Miscellanea nassauensis Applin and Jordan, Pseudo-
phragmina (Proporocyclina) cedarkeysensis Cole, and
Lockhartia sp. are considered characteristic of the
Oldsmar Formation.

UNDIFFERENTIATED LOWER EOCENE Rocks—Lower Eo-
cene rocks in the western part of the Florida panhandle
consist of brownish- to greenish-gray, calcareous,
slightly glauconitic shale and siltstone that are occa-
sionally micaceous. Thin beds of fine-grained, slightly
glauconitic sandstone and off-white sandy glauconitic
limestone occur sporadically throughout the predomi-
nantly argillaceous section. These rocks are part of the
unit that was called the “clastic facies of Wilcox age”
by Applin and Applin (1944) and the “Wilcox
Formation” by Chen (1965). Both Chen and the Ap-
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plins included beds that are the downdip equivalents of
the Nanafalia Formation, the Tuscahoma Formation,
and the Salt Mountain Limestone in their "Wilcox”
unit. In this report, the Nanafalia, Tuscahoma, and
Salt Mountain are considered to be of Paleocene age
and to grade downdip into undifferentiated argilla-
ceous rocks of Paleocene age. The term “undifferen-
tiated early Eocene rocks” is herein applied to the
massive, predominantly argillaceous early Eocene sec-
tion of western panhandle Florida. These strata grade
eastward into the Oldsmar Formation and become less
marine and slightly coarser grained updip in southern
Alabama and southwestern Georgia, where they take
on the character of the outcropping Hatchetigbee
Formation.

Microfauna considered characteristic of undifferen-
tiated rocks of early Eocene age include the Foraminif-
era Globorotalia formosa gracilis Bolli and Rotalia
trochoidiformis  {Lamarck). The  Foraminifera
Globorotalia subbotinae Morozova and G. wilcoxensis
(Cushman and Ponton) are also considered characteris-
tic of early Eocene rocks in the study area, even though
these species are known to range downward into rocks
of late Paleocene age elsewhere (Stainforth and others,
1975). The Ostracoda Brackhcythere jessupensis
Howe and Garrett and Haplocytheridea sabinensis
{Howe and Garrett) are also considered characteristic
of these beds.

Basut axp HatcHEeTICBEE FOoRMATIONS—The lithology
of the Hatchetighee Formation in the area where it
crops out in western Alabama is very similar to that of
the underlying Tuscahoma. In practice, the two are
difficult to separate except where the sandy, glauconit-
ic, highly fossiliferous Bashi Formation (Gibson,
1982b) lies between them. The Bashi occurs only as
erosional remnants in eastern Alabama and western
Georgia. Downdip, the Hatchetigbee consists of in-
terbedded fine sand and gray calcareous clay. The
sand is lost in a short distance gulfward, and the
argillaceous Hatchetigbee beds merge in middip areas
with the underlying clay of the Tuscahoma.

Ux~NaMeD MID-GEORGIA LOWER EOCENE rRocks—In the
west-central part of the Georgia coastal plain, lower
Eocene rocks consist of medium-grained, calcareous.
often dolomitic, glauconitic sandstone interbedded
with soft, light-gray, calcareous, glauconitic clay. The
sandstone ranges from unconsolidated to well indurat-
ed. depending on the amount of calcareous matrix that
binds the sand grains. Although Chese strata are the
probable equivalents of the combined Hatchetigbee
Formation of eastern Alabama and southwestern
Georgia, they are unnamed at present and are not
shown on the correlation chart (pl. 2) because their
relation to the Hatchibtigbee is still inexactly known.
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These unnamed lower Eocene sand and clay beds
become progressively more argillaceous and calcareous
downdip to the southeast and grade into an off-white,
micritic, glauconitic, argillaceous limestone that com-
monly contains the foraminifer Pseudophragmina
(Proporocyclina) cedarkeysensis Cole, a species that is
found in the Oldsmar Formation in Florida. This
micritic limestone, unnamed at the time of this writ-
ing, grades seaward over a short distance into a typical

Oldsmar lithology. Updip, the lower Eocene clay beds
are lost, and the sands become progressively less
marine until they grade into a predominantly fluvial
thick sand sequence that may be part of the Huber
Formation (Huddlestun, 1981).

In easternmost Georgia, lower Eocene rocks consist
mostly of calcareous, glauconitic, argillaceous sand,
cream to gray calcareous clay, and sandy, glauconitic
limestone. Locally, some of the clayey beds are dark
brown and silty and contain much fine-grained organic
material. Northeastward, in South Carolina, lower
Eocene strata consist of sandy, fossiliferous, glauconit-
ic limestone that has recently been named the Fish-
burne Formation (Gohn and others, 1983).

DEePosiTiONAL ENVIRONMENTS—Most of the lower Eo-
cene rocks in the study area were deposited in shallow
open marine to marginal marine environments. The
laminated silty sands of the Hatchetigbee Formation
were deposited in a restricted marine area, probably on
tidal flats. Periodically, slightly deeper marine waters
covered the tidal flats, and the Bashi Formation was
deposited during such a local short-lived transgres-
sion.

Seaward of this marginal marine area. the undif-
ferentiated thick sequence of fine clastic rocks of early
Eocene age was deposited in quiet. shallow to moder-
ately deep. open marine waters in the area that is now
western panhandle Florida. Open marine conditions
characterized by slightly higher energy levels existed
in the central part of the Georgia coastal plain during
early Eocene time, and an interbedded sequence of
marine sand and clays was deposited there. This
sequence, unnamed at present, grades laterally to the
northeast into shallow marine sandy limestone that
represents the Fishburne Formation of South Carolina.

Both the shallow water, open marine. clastic lower
Eocene strata of central Georgia and the deeper water,
massive clay sequence of panhandle Florida grade into
and interfinger with the Oldsmar Formation. The
Oldsmar was deposited in warm, shallow, open marine
Water and represents a carbonate bank environment.
The minor evaporites found occasionally in the lower

part of the Oldsmar represent sabkha conditions that
were short lived and not areally extensive.
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ROCKs oF MIDDLE EOCENE AGE

Middle Eocene strata are present over almost al
the study area and can generally be divided int
downdip platform carbonate facies and an updip fac
that is predominantly clastic. The carbonate facies
the middle Eocene extends much farther to the no
and west than the carbonate rocks of the underly
early Eocene. Approximately half of the Geor
coastal plain. much of the eastern part of the Flor
panhandle, and all of the Florida peninsula are unc
lain by middle Eocene carbonate rocks. In the rems
der of the study area, the middle Eocene consists
marine to marginal marine clastic rocks.

The configuration of the top of the middle Eoc:
and the area where this unit crops out are shown
plate 6. Middle Eocene rocks in Alabama and sou
western Georgia are located farther gulfward t}
underlying rocks of early Eocene age. In contrast
this offlap relation, the lower Eocene is overlapped
middle Eocene strata in central Georgia and in Sot
Carolina. The top of the middle Eocene is contourec
the point where the unit pinches out in its outcrop a
but only to the limit of well control in eastern Geor
and South Carolina. In these areas, the middle Eoc:
is mostly overlapped by younger rocks.

The effect of several large-scale structural featu
is reflected on the middle Eocene surface. Althou
many of these features are recognizable on maps of
tops of older units (pls. 3, 4), their locations and sha’
are different on the middle Eocene map (pl. 6). "
Peninsular arch is poorly defined on plate 6. and
surface is highly irregular, probably as a result
erosion and dissolution of the top of the middle Eoce
The top of middle Eocene strata in this area is gene
ly higher than 200 ft below sea level. The Southe
and Southwest Georgia embayments and the Sou
Florida basin are present as low areas on the mid:
Eocene top, but they are not as pronounced as they :
on the maps of older units. These basins were probat
relatively quiescent and were being filled during m
dle Eocene time. The Gulf Coast geosyncline v
actively subsiding during the middle Eocene, as
steep, steady gulfward slope of the top of the unit
western panhandle Florida shows. The configuratic
of the unnamed negative area in east-central Geor
and of the high area parallel to it in southeastern So
Carolina are similar on the middie Eocene top to th
on older units.

Several faults of small to intermediate throw fi
occurred during middle Eocene time (pl. 6). Unlike
large-displacement faults in southwestern Alaba
that affect the entire column of rocks mapped for t
study, most of the faults shown on plate 6 in cent
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Georgia and peninsular Florida appear to die out down-
ward within the middic Eocene. An exception is the
fault in Palm Beach County. Fla.. which cuts rocks at
least as old as Paleocene (pl. 3). The series of north-
east-trending faults in south-central Georgia bounds
several small grabens and half grabens that are collec-
tivelv called the Gulf Frough (Herrick and Vorhis,
1963). Like most of the faults in peninsular Florida,
the Gulf Trough faults appear to die out at shallow
depths. A seismic profile was obtained across one of
the major Gulf Trough faults in northeastern Colquitt
County. Ga.. as part of this study. The record on this
profile is poor down to a depth of approximately 1.200
ft below land surface. Deeper than about 1,300 ft
{roughly the middle of rocks of middle Eocene age),
however, sharp reflectors can easily be traced on the
profile and do not show the graben structure that well
data prove to exist at shallower depths.

The maximum measured depth to the top of the
middle Eocene is 3,490 ft below sea level in well
ALA-BAL-30 in scuthwestern Baldwin County, Ala.
The maximum contoured depth is below 3,700 ft in the
same area {pl. 6). The top of the middle Eocene slopes
in all directions from the crest of the Peninsular arch
and reaches depths of more than 1,800 ft in the South-
west Georgia embayment, more than 1,600 ft in the
South Florida basin, and more than 1,000 ft in the
Southeast Georgia embayment. Middle Eocene rocks
are slightly above sea level at scattered places on the
Peninsular arch. They are exposed at the surface in
Citrus and Levy Counties, Fla., where they represent
the oldest outcropping rocks in the state.

The thickness of middle Eocene rocks is shown on
plate 7, which also shows the limits of the unit’'s clastic
and carbonate facies. The position of the interface
between these facies is approximate because it is based
on well control. The thickness trends shown on plate 7
have been extended in areas where well control is
scattered by subtracting the contoured tops of rocks of
early and middle Eocene age. From a featheredge in
outcrop areas. the middle Eocene thickens seaward to
more than 1,200 ft in the Southwest Georgia embay-
ment and to more than 1,000 ft in southeastern Geor-
gia. Along panhandle Florida's Gulf Coast, these stra-
ta are more than 900 ft thick. They thin to less than
500 ft over the crest of the Peninsular arch and thicken
southward to more than 1,600 ft in east-central penin-
sular Florida. Although the middle Eocene is between
1.000 and 1.400 ft thick in most of southern Florida,
the unit thins to less than 900 ft in part of the South
Florida basin, and shows that this basin was not
subsiding rapidly during middle Eocene time.

K Avox Park FormaTioN—Applin and Applin (1944, p.
1686) applied the name Avon Park Limestone to the
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upper part of the late middle Eocene section in a well at
the Avon Park Bombing Range in the southernmost
part of Polk County, Fla. They referred to the Avon
Park as "a distinct faunal unit” and described it as
“mainly cream-colored, highly microfossiliferous,
chalky limestone” that locally contains some gypsum
and chert and that is commonly partially dolomitized.
Well cuttings examined during this study show that
the Avon Park is in many places composed almost
entirely of dolomite. The Avon Park is thus referred to
in this report as a “formation” rather than a
“limestone.”

The term Lake City Limestone was introduced by
Applin and Applin (1944, p. 1693} for the lower part of
rocks of middie Eocene age in a well at Lake City in
Columbia County, Fla. The Lake City was described as
“alternating layers of dark brown and chalky
limestone”; gypsum and chert are present in some
wells. Regionally, the lower part of the middle Eocene,
like the upper part, contains much dolomite.

In the early 1940's, there were few deep wells in
Florida, and the samples from many of these wells
were either contaminated or incomplete. Electric log-
ging was a new technique at the time, and those few
logs that were in existence were largely unreliable. A
common practice in subsurface stratigraphy was to
use paleontologic and lithologic units interchangeably.
All of these factors led to imprecise definitions for
most of the limestone units of Florida. Between some
adjacent "formations,” lithologic change is subtle: in
places, there is no change at all. Stratigraphic breaks
in much of the Florida section currently are based upon
a change in the benthic microfauna that the rocks
contain. Where dolomitization has obliterated the
microfauna, or where it is lacking in nondolomitized
sections, correlations are inconsistent. Although most
workers studying the Florida subsurface recognize the
problem, almost all Tertiary limestone correlations are
still made on the basis of the microfaunal assemblages
that Applin and Applin (1944) and Applin and Jordan
(1945) thought were diagnostic. This practice is. of
course, not in accordance with the rules of the current
North American Stratigraphic Code {(North American
Commission on Stratigraphic Nomenclature, 1983\
Units that are in reality biostratigraphic units have
been mapped as if they were rock-stratigraphic units.
Fortunately, as Winston (1976), recognized, the paleon-
tologically defined units of Applin and Applin (1944) in
many cases coincide with lithologic units. Exceptions
to this generalization are the Avon Park and Lake City
Limestones.

There are no lithologic criteria that can be used to
separate the middle Eocene carbonate rocks in Florida
and in southern Georgia. Both the so-called Avon
Park and Lake City Limestones consist primarily of
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cream, tan, or light-brown, soft to well-indurated lime-
stone that is mostly pelletal but is locally micritic. The
pellets consist of fine to coarse sand-sized particles of
micritic to fine crystalline limestone and small- to
medium-sized Foraminifera; they are bound by a mi-
critic to finely crystalline limestone matrix. The lime-
stone is thinly to thickly interbedded with cream or
light- to dark-brown, fine to medium crystalline, slight-
ly vuggy dolomite, fractured in some places, whose
texture is locally sucrosic to argillaceous. Locally,
differences exist between the general lithologic charac-
ter of the lower part of the middle Eocene and that of
its upper part. Unfortunately, two of the limited
number of wells available to the Applins (the Avon
Park Bombing Range and Lake City wells) showed
such contrasts, and it was on the basis of the limited
data then available that the Avon Park and Lake City
were named and extended regionally. More recent
drilling shows conclusively that the rock types that the
Applins thought were representative of their ”"Lake
City” are found in many places at the top of the middle
Eocene (in their “Avon Park” part) and the reverse is
also true.

Paleontologic criteria by which the Avon Park and
Lake City can be differentiated are lacking. In the
original definition of both the Avon Park and the Lake
City, cértain faunal zones by which these units could
be recognized were listed. The Lake City was thought
to extend from the highest occurrence of Dictyoconus
americanus (Cushman), accompanied by Fabularia
vaughani Cole and Porter, down to the highest occur-
rence of Helicostegina gyralis Barker and Grimsdale,
thought to characterize the Oldsmar. None of these
species is restricted to the horizon for which it is
supposed to be characteristic. H. gyrelis commonly
occurs several hundred feet above a typical Oldsmar
lithology. In this study, Fabularia vaughani has been
found at or just below the top of the middle Eocene—in
the “Avon Park” part. Dictyoconus americanus has
been reported by Cole (1944, 1945) and by Vernon
(1951) from the upper part of the middle Eocene. The
author has found several additional species that were
listed as diagnostic Lake City Foraminifera by Applin
and Jordan (1945) within 20 to 50 feet of the top of the
uppermost middle Eocene. These species include Dis-
corbis inornatus Cole, Fabularia gunteri Applin and
Jordan, and Gunteria floridana Cushman and Ponton.
Cole and Gravell (1952) found several supposedly diag-
nostic Lake City species in the same beds as supposed-
ly diagnostic Avon Park species in_the outcropping
mJlee Eocene of Cuba. The Avon Park was originally
Sﬁ:mhid:y Applin and Applin (1944) as extending from
downs ‘f a::tmoic}:lrrence of Coshinolina ﬂor{dana Cole
Applin and Ap :ﬁ;ol‘!lgi f)zctyoconus americanus. As

» P. 1687), recognized, how-
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ever, that Coskinolina floridana is abundant in !
Oligocene Suwannee Limestone in many places.

The so-called Avon Park and Lake City Limesto
cannot be distinguished from each other on the basis
either lithology or fauna, except locally. Therefore, it
here proposed that the term "Lake City” be abandor.
and that all of the cream to brown pelletal limestc
and interbedded brown to cream dolomite of mid:
Eocene age in peninsular Florida and southern Geor;
be placed in the Avon Park Formation. The te
”Avon Park” is retained because (1) it has preceder
over the term "Lake City,” (although both the A\
Park and the Lake City were named in the same rep«
by Applin and Applin (1944). the Avon Park w
described on an earlier page in that paper) and (2 t
term has traditionally been applied to rocks wh
lithology is different from that of the overlying Oc
Limestone. The Avon Park is more properly callec
“formation” rather than a “limestone” because it ¢
tains appreciable amounts of rock types other tt
limestone. The extended definition of the Avon P«
Formation proposed here refers to the sequence
predominately brown limestones and dolomites of v:
ous textures that lies between the gray, largely mic
ic limestones and gray dolomites of the Oldsmar F
mation and the white foraminiferal coquina or fossi
erous micrite of the Ocala Limestone.

The reference section proposed for the extenc
Avon Park Formation is the interval from 221 to 1.1
ft below land surface in the Coastal Petrolet
Company's No. 1 Ragland well insec. 16, T. 15 S. R.
E, in Levy County, Fla. Cuttings from this well are
file at the Florida Bureau of Geology, Tallahassee, I
as well W-1537 or permit number 66. The well
numbered FLA-LV-4 in this report. A lichologic -
scription of the cuttings from the proposed type wel
given in the Appendix of this report. The top of t
Avon Park is not known in the type well because the
is a gap in the cuttings from the basal Ocala at a dep-
of 110 ft to the uppermost Avon Park sample at 221 :
Figure 5 shows a representative electric log pattern {
the Avon Park Formation (extended) in a nearby w.
in Levy County, Humble's No. 1 C. E. Robinson (w
FLA-LV-5 of this report).

Fauna considered characteristic of the revised Ay
Park Formation include the Foraminifera Spirol:
coreyensis (Cole), Lituonella floridana (Cole). Discor
inornatus Cole, Valvulina cushmani Applin and J
dan, V. martii Cushman and Bermudez. Fabula
vaughani Cole and Ponton, Textularia corevensis Cc
Gunteria floridana Cushman and Ponton. Pseua
bitolina cubensis Cushman and Bermudez. Amp/
tegina lopeztrigoni Palmer, and Lepidocvciina antil
Cushman (formerly called L. gardnerae Colel. Fr
ments of the alga Clypeina infundibuliformia Morei
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and Morellet are also considered characteristic of the
Avon Park.

To the north and west, the Avon Park Formation
grades into an argillaceous, soft to semi-indurated,
micritic, glauconitic limestone that in turn grades
updip into calcareous, glauconitic, often shelly sand
and clay beds that are parts of the Lisbon and Tal-
lahatta Formations. The middle third of the revised
Avon Park Formation in the eastern half of the Florida
peninsula and in much of southeastern Georgia is
micritic, low-permeability, finely pelletal limestone.
Approximately the lower half of the extended Avon
Park in west-central peninsular Florida consists of
low-permeability dark-colored gypsiferous limestone
and dolomite. Both the micritic limestone and the
gypsiferous carbonate beds comprise important sub-
regional confining units within the Floridan aquifer
system.

TarLLaHATTA FormaTiON—Where the Tallahatta For-
mation crops out in western Alabama, it consists
largely of greenish-gray, porous,. fine-grained siliceous
claystone (called buhrstone in older reports) and some
interbedded sands that are calcareous and fossiliferous
near the top of the unit. In eastern Alabama, the
outcropping Tallahatta is mostly poorly sorted, occa-
sionally gravelly sand interbedded with greenish-gray
clay and calcareous sand near the top. In southwest-
ern Georgia, the outcropping Tallahatta is somewhat
more marine than it is in Alabama and consists of fine-
to coarse-grained slightly fossiliferous sand interbed-
ded with dark-brown, silty, micaceous, occasionally
glauconitic limestone. Chert is common near the base
of the Tallahatta in updip areas in Georgia.

Downdip, in both Alabama and Georgia, the Tal-
lahatta consists largely of interbedded gray to
greenish-gray glauconitic sand and greenish-gray to
brownish-gray shale; light- to dark-brown glauconitic
fossiliferous limestone is common. Farther seaward in
Georgia, the Tallahatta grades into cream to light-gray
glauconitic, argillaceous, somewhat sandy limestone
that in turn grades into the revised Avon Park Forma-
tion. Along and just to the north of the Gulf Coast of
Alabama and western panhandle Florida, the Tallahat-
ta consists mostly of gray to greenish-gray clay and
thin to moderately thick interbeds of fine-grained,
glauconitic, calcareous sand. Neither the limestone
facies nor the calcareous clay and sand of western
Florida and southern Alabama can be distinguished
from similar overlying strata that are considered to be
the Lisbon Formation in this study. In northeastern
Georgia, the Tallahatta is mostly gray, calcareous,
fossiliferous clay and has a thin sequence of calcareous
sand and glauconitic limestone at the base. These
strata grade northeastward into calcareous shelly sand
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and clay beds that are parts of the Congaree Forma-
tion and the Warley Hill Marl of South Carolina.

Lisson FormaTiON—In its outcrop area in south-
western Alabama, the Lisbon Formation consists of
interbedded calcareous, glauconitic sand. sandy clay,
and clay, all of which are dark green to greenish gray
and fossiliferous. Carbonaceous clays commonly occur
near the middle of the Lisbon in this area. In central
Alabama, the outcropping Lisbon is mostly sand.
Farther eastward, in southeastern Alabama and south-
western Georgia, the composition and appearance of

Lisbon in outcrop are similar to those of the Lisbon in
southwestern Alabama, except that the strata are
somewhat lighter in color. Downdip, in southern
Alabama and panhandle Florida, the Lisbon grades
into gray, greenish-gray, or light-brown calcareous,
glauconitic clay that contains thin to thick beds of
fine-grained, calcareous, glauconitic sand and hard,
sandy, glauconitic limestone. In this area contiguous
to the Gulf Coast, the Lisbon cannot be differentiated
from the Tallahatta.

To the east, the undifferentiated Lisbon-Tallahatta
sequence grades into light-gray, glauconitic, argilla-
ceous, somewhat sandy limestone that in turn grades
into the Avon Park Formation. This light-colored,
fine-grained limestone is also found throughout Geor-
gia in a middip position between the calcareous clastic
rocks of the outcropping or updip Lisbon and the
pelletal Avon Park Formation. Like the Lisbon-
Tallahatta sequence along the Gulf Coast, this lime-
stone facies cannot be split into “Tallahatta” and
“Lisbon” components.

In northeastern Georgia, the Lisbon consists mostly
of light-gray argillaceous limestone and is underlain by
clastic strata that are Tallahatta equivalents. To the
northeast, the lower part of the argillaceous limestone
becomes sandy, fossiliferous, and glauconitic and
grades into the Warley Hill Marl of South Carolina.
The upper part of the argillaceous limestone grades
into the Santee Limestone of South Carolina, a slightly
coarser, soft, cream to yellow, fossiliferous limestone
that contains minor beds of glauconitic sand and clay.

Fauna considered characteristic of the undifferen-
tiated clastic Lisbon-Tallahatta sequence in the study
area include the Foraminifera Asterigerina texana
{Stadnichenco), Ceratobulimina stellata Bandy, and
Globorotalia bullbrooki Bolli. The ostracode
Leguminocythereis petersoni Swain is also commonly
found in these clastic middle Eocene strata.

Gosport SA_ND—In western Alabama, the uppermost
part of t.he' middie Eocene sequence consists of fine- to
coarse-grained, glauconitic, fossiliferous sand and
some beds of dark-colored shale. This unit, called the

FLORIDAN AQUIFER SYSTEM RASA PROJECT

Gosport Sand, is thought to be local because it is no
recognizable either in outcrop in central Alabama or i1
downdip wells. The strata called “Gosport” in th
Savannah, Ga., area by Counts and Donsky (1963) ar
included in the undifferentiated Lisbon-Tallahatta se
quence of this report because their lithology is com
pletely unlike that of the Gosport even though thei
stratigraphic position is the same.

McBeaN FormaTtion—In northeast Georgia and i
South Carolina, fine-grained. loose to semiconsolidat
ed, slightly fossiliferous sand of middle Eocene ag
occurs locally. This sand. called the McBean Forme
tion, grades downward and seaward into calcareou
clay that in turn grades into the upper part of th
Santee Limestone. Like the Gosport, the McBean is ¢
only local importance in the study area.

DeposiTionaL ENVIRONMENTS—The outcropping Ta
lahatta and Lisbon Formations were deposited in sha
low marine to marginal marine environments. Tran:
gression of the sea during the middle Eocene was mor
extensive than it was during either Paleocene or earl
Eocene time. Shallow marine Lisbon-Tallahatta rock
extending to the shore of the present Gulf of Mexic
show that the middle Eocene sea floor sloped ver
gently there and that shallow marine waters extende
over a wide area.

The Avon Park Formation, like the Oldsmar an
Cedar Keys Formations, was deposited on a shallov
warm-water carbonate bank. Some of the evaporite
that characterize the lower parts of the revised Avc
Park Formation in west-central peninsular Floric
may have formed in a tidal flat or sabkha environmen

The Congaree, Warley Hill, and Santee beds
South Carolina were deposited as the result of a sing
continuous transgression (Pooser. 1965). The Co
garee represents basal clastic deposits. The Warle
Hill was laid down in very shallow marine waters. ar.
the Santee was deposited in a shallow shelf, ope
marine environment.

The Gosport Sand represents a regressive shallo
marine to marginal marine deposit that was laid dow
as the middle Eocene sea withdrew. The McBese
likewise represents a regressive sand.

Rocks oF LATE EOCENE AGE

Upper Eocene rocks underlie practically all of t}
study area, except for local areas in peninsular Floric
where they have been removed by erosion. In contra:
with older Tertiary units, strata of late Eocene aj
consist of carbonate rocks throughout all of the stuc
area except (1) in updip outcrop locales where the
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interfinger with clastic materials or have been weath-
ered into a clayey residuum and {2) in western Alabama
and much of the Florida panhandle, where the upper
Eocene section consists mostly of fine clastic sedi-
ments. The late Eocene represents the most extensive
and widespread transgression of Tertiary seas in the
Southeastern United States.

The extent, configuration of the top, and area of
outcrop of rocks of late Eocene age are shown on plate
8. In Alabama and the southwesternmost corner of
Georgia, these rocks are found farther gulfward than
the middle Eocene strata that they overlie in offlap
relation. From Stewart County, Ga., northeast, how-
ever, upper Eocene strata overlap older beds. This
onlap relation extends into part of South Carolina.

From an altitude of more than 400 ft above sea level
in their area of outcrop in Georgia and South Carolina,
upper Eocene beds generally slope gently seaward (pl.
8). This slope is interrupted in northern peninsular
Florida by a widespread high area upon which the top
of upper Eocene rocks rises to altitudes slightly above
sea level. This high area has been called the Ocala
uplift, but it is not a true uplift. Even though this
feature appears as a high on the upper Eocene top, it is
not a structural high on the tops of older units (com-
pare pl. 8 with pls. 3. 4, and 6). The upper Eocene may
be high on the Ocala "uplift” because of either (1)
deposition of an anomalously thick section of upper
Eocene rocks in this area, (2) differential compaction,
or (3) postdepositional erosion. The Ocala "uplift,”
regardless of its origin, is not related to the Peninsular
arch. The fact that the effect of the Peninsular arch is
not apparent on maps of the top of upper Eocene or
vounger rock shows that the arch ceased to be an
active structure after middle Eocene time.

Some of the major structural lows in the study area,
however. continued to actively subside during late
Eocene time. Plate 8 shows a steep slope on the upper
Eocene top in westernmost panhandle Florida and
southern Alabama that reflects the influence of the
Gulf Coast geosyncline. The negative area in Guif and
Franklin Counties in panhandle Florida is the South-
west Georgia embayment, and the low centered in
Glynn County, Ga.. is the Southeast Georgia embay-
ment. The South Florida basin is also shown on plate 8
as a low area in southwestern peninsular Florida. The
poor definition of the unnamed low area in east-central
Georgia and its contiguous high in South Carolina (pl.
8) indicate that these features were not active “warps”
in the late Eocene.

There are a number of small- to medium-sized faults
shown on plate 8 that first occur in the late Eocene.
Most of these are in central and northern peninsular
Florida. Like the Gulf Trough graben system (running
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northeast across central Georgia on pl. 8), which af-
fects only middle Eocene and younger rocks, these
faults in central and northern Florida appear to be
shallow features that die out with depth. The locations
of the small faults are better known, and the topogra-
phy shown on plate 8 for the upper Eocene top is more
deatailed than that shown for deeper horizons because
upper Eocene strata provide a prolific source of ground
water and are therefore more intensively drilled than
older units.

Upper Eocene rocks crop out more extensively than
any other Tertiary unit except the Miocene. In much
of their updip outcrop area, they consist largely of
calcareous clastic rocks. In southwestern Georgia,
easternmost Alabama, and contiguous counties in
Florida, uppermost Eocene rocks consist of soft to
well-indurated limestone that has a thin to moderately
thick (less than 10 to more than 50 ft} clayey residuum
developed on it. This residuum masks and subdues the
karst topography that drilling shows is developed on
the limestone surface there. In western peninsular
Florida, upper Eocene sediments consist mostly of
highly fossiliferous, soft limestone that shows a highly
irregular, karstic, often cavernous surface resulting
from extensive dissolution of the rock. Locally, in
parts of the Florida peninsula, upper Eocene rocks
have been completely removed by erosion, and rocks of
middle Eocene age are exposed through the late Eo-
cene surface (pl. 8).

The maximum measured depth to the top of the
upper Eocene is about 3,380 ft below sea level in well
ALA-BAL-30 in southern Baldwin County, Ala. The
maximum contoured depth is about 4.000 ft. just to
the southwest of this well. The top of rocks of late
Eocene age is more than 1,000 ft below sea level in the
Southwest Georgia embayment, more than 700 ft in
the Southeast Georgia embayment, and more than
1.200 ft in the South Florida basin. In north-central
Florida, the upper Eocene top is at or slightly above
mean sea level over a wide area and slopes seaward in
all directions from this high. Locally, the upper Eocene
top has been vertically displaced as much as 300 ft
across some of the small faults that cut the unit.

The thickness of upper Eocene strata is shown on
plate 9. In contrast with older Tertiary units. upper
Eocene beds are comprised of carbonate rocks almost
everywhere. Most of the contouring on plate 9 is based
on well-point data. In areas of sparse well control, the
thickness of rocks of late Eocene age has been estimat-
ed by subtracting contoured structural surfaces of the
middle and upper Eocene (pls. 6, 8). The upper Eocene
is generally 200 to 400 ft thick, with two major excep-
tions. In the Southwest Georgia embayment. these
rocks are more than 800 ft thick, and in the central
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part of peninsular Florida, they are less than 100 ft a result of the dissolution of the limestone and t
thick in an area that trends east-west across the penin- development of karst topography. Locally, the upg
sula. There is much local variation in the thickness of few feet of the Ocala in the subsurface consist of whi
the upper Eocene because of the effects of erosion and soft, clayey residuum. Where the formation is expos
{or) dissolution of these rocks, especially in and near at the surface, such residuum may also be present |
the places where they crop out. in southwestern Georgia), but the clayey material

) ) ocher to red there owing to the oxidation of the sm
Ocara Limestone—Dall and Harris (1892) applied amounts of iron that it contains.

the name Ocala Limestone to the limestone exposed in Fauna considered characteristic of the Ocala Lin
quarries near Ocala in Marion CP““‘Y' Fl;‘- These  stone include the Foraminifera Amphistegina pinare
rocks were incorrectly correlated with strata in Alaba- ;s cosdeni Applin and Jordan, Lepidocyclina ocalai
ma that were thought then to be Eocene but that are Cyshman, L. ocalana floridana Cushman, Eponid
now known to be of Oligocene age. Cooke (1915) was jscksonensis (Cushman and Applin), Gyroidina cr
the first to assign the Ocala to its correct upper Eocene tg/riverensis Puri, and Operculina mariannens
stratigraphic ppsition. Applin and Applin (1944) divid- Vaughn. Although the foraminiferal genus Asteroc
ed the Ocala Into upper and.low'er rx}embers. This  cjing is not restricted to the late Eocene. it usually
twofold division of the formation is still used by the not found above the top of the Ocala in the study are
U.S. Geological Survey at the time of this writing The Ostracoda Cytheretta alexanderi Howe and Cha
(1984). However, the Florida Bureau of Geology con hers and Jugosocythereis bicarinata (Swain) are fou
siders the Ocala to be a group consisting of, in ascend-  in shallower water parts of the Ocala as well as in i
ing order, the Inglis, Williston, and Crystal River clastic equivalents.

Formations, as Puri (1953b) proposed.

Puri's three formations cannot be recognized litho- Moopys BrancH FormaTioN—In western panhanc
logically even at their type sections and cannot be Florida, the Ocala thins and, although the upper pe
differentiated in the subsurface. This author does not of the formation retains its typical coquinoid char:
consider the Inglis, Williston, and Crystal River For- ter, the lower part grades westward into soft gray cl.
mations to be either readily recognizable nor mappa- and minor interbedded fine-grained sand. This litho
ble, and the terms are not used in this report. As gy is correlative with the outcropping Moodys Bran
Applin and Applin (1944) recognized, the Ocala con- Formation of western Alabama, which consists
sists in many places of two different rock types. The greenish-gray, calcareous, glauconitic sand and cl
upper part of the Ocala is a white, generally soft, and afew layers of sandy limestone.
somewhat friable, porous coquina composed of large
Foraminifera, bryozoan fragments, and whole to brok- Yazoo CLay—The upper part of the Ocala in cent:
en echinoid remains, all loosely bound by a matrix of Alabama grades northward and westward through
micritic limestone. This coquina is the typical Ocalaof white, massive, fine-grained. clayey, glauconitic lirr
the literature and comprises much of the formation. stone into the outcropping Yazoo Clay in weste
The lower part of the Ocala consists of cream to white, Alabama and eastern Mississippi. The Yazoo can !
generally fine grained, soft to semi-indurated, micritic locally divided into four members {Murray, 1947
limestone containing abundant miliolid remains and (from oldest to youngest): (1} the North Twistwoo
scattered large foraminifers. Locally, in southern Creek Clay, a bluish-gray, sandy, slightly calcareou
Georgia, the lower part of the Ocala is slightly glauco- fossiliferous clay; (2) the Cocoa Sand. a yellowish-gra:
nitic. This lower fine-grained facies of the Ocala is not fine- to medium-grained, massive, fossiliferous san
everywhere present and may locally be dolomitized (3) the Pachuta Marl, a light greenish-gray, claye
wholly or in part. In southern Florida, the entire Ocala  fossiliferous, calcareous sand or sandy limestone; ar
is composed of micritic to finely pelletal limestone in (4) the Shubuta. a light-gray to white, calcareou
places. Because the twofold division of the Ocalaisnot  fossiliferous, sandy clay. These divisions of the Yaz(
everywhere recognizable and because the lower micrit- can be traced in the subsurface for only a short di
ic unit is thin where it occurs, the two members arenot  tance downdip from their area of outcrop.
differentiated in this report. Fauna considered to characterize the Yazoo Clay, i

The Ocala Limestone is found throughout Florida middip equivalents, and the basal clastic part of ti
lexcept where it has been locally removed by erosion) Ocala in the Florida panhandle include the Foramin
and underlies much of southeastern Alabama and the era Bulimina jacksonensis Cushman, Robulus guttic
Georgia coastal plain. The Ocala is one of the most status cocoaensis (Cushman), and Globigerina trip:
permeable rock units in the Floridan aquifer system. tita Koch. Ostracoda that characterize these bex
The surface of the formation is locally very irregular as  include Cytheretta alexanderi Howe and Chamber
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Clithocytheridea caldwellensis {Howe and Chambers),
C. garretti (Howe and Chambers), Jugosocythereis
bicarinata (Swain), and Haplocytheridea montgomer
vensis (Howe and Chambers). The latter species
}anges downward into middle Eocene beds but does
not occur above the top of the upper Eocene.

Bar~xwerLL Forsmation—The lower part of the Ocala
Limestone grades laterally into more clastic rocks in
northeastern Georgia. In the Savannah area, much of
the lower part of the Ocala consists of light-brown,
highly sandy. glauconitic, argillaceous limestone. This
unit. unnamed at present. grades in turn to the north
into the outcropping Barnwell Formation of eastern
Georgia and southwestern South Carolina. The updip
Barnwell consists of fine- to coarse-grained, gray, yel-
low, pink, and red arkosic sand and thin beds of
light-gray to green, glauconitic, fossiliferous clay.

In parts of eastern Georgia, the Barnwell is divided
into (1) a thin and locally occurring basal sand (possi-
bly equivalent to the Clinchfield Sand), (2) a green to
gray, sandy, locally glauconitic clay member (Twiggs
Clay Member), and (3) an upper, massive, red, medium-
to coarse-grained, locally clayey sand (Irwinton Sand
Member). The Clinchfield sand and the members of the
Barnwell Formation can be traced only a short dis-
tance downdip, where they grade into calcareous, argil-
laceous rocks that in turn grade seaward into the lower
part of the Ocala Limestone.

CooPER FORMATION (LOWER MEMBERS) AND EQUIVALENT
rocks— The upper part of the Ocala grades northward,
by the addition of calcareous clay and the loss of large
foraminifers, into a soft, white, argillaceous, sandy,
slightly glauconitic, bryozoan-rich limestone that is
the basal part of the Cooper Formation of South
Carolina and northeastern Georgia. In South Carolina,
the Cooper is divided into three members (Ward and
others, 1979), the lower two of which are of late Eocene
age. The uppermost member of the Cooper is of Oligo-
cene age and is discussed in the Oligoceng-section of
this report. e

The basal Harleyville Member of the Cooper is&
soft, clayey, micritic limestone that contains small
amounts of glauconite and pyrite. A phosphate-pebble
conglomerate is commonly found at the base of the
Harleyville Member. The middle unit of the Cooper is
the Parkers Ferry Member, a glauconitic clayey lime-
stone that is highly fossiliferous. The Parkers Ferry
Member represents the uppermost part of the late
Eocene in South Carolina. The Cooper Formation is
not subdivided in Georgia. Most of the Cooper in
outcrop and in the shallow subsurface of Georgia is
lithologically similar to the Parkers Ferry Member of
South Carolina.
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The updip equivalent of the Cooper Formation in
Georgia is a medium- to coarse-grained, locally argilla-
ceous and pebbly, massive red to reddish-brown sand.
This unit, called the Tobacco Road Sand by Huddles-
tun and Hetrick (1978), is thought to be a marginal
marine (lagoonal or estuarine) equivalent of the Cooper
Formation. The Tobacco Road is of local importance
only and is not recognizable in the subsurface.

Few cores or cuttings from wells that penetrated
either the Barnwell Formation or the Cooper Forma-
tion and its equivalents were examined during this
study. Although these strata are known to contain a
sparse to well-developed microfauna in places. no spe-
cies has been identified during this study as being
characteristic of these formations.

DeposiTionaL ENVIRONMENTS— Practically all the
rocks of late Eocene age in the study area were deposit-
ed in shallow, open to marginal marine environments.
The Ocala Limestone was deposited in warm, shallow.
clear water on a carbonate bank that was probably
similar to the modern Bahama Banks. The basal part
of the Ocala in western panhandle Florida and the
Moodys Branch Formation, which is its updip equiva-
lent, as well as the Yazoo Clay represent marginal
marine {(lagoon or estuary) to shallow, open-shelf condi-
tions.

The Barnwell Formation and the Tobacco Road
Sand were deposited in estuarine, sound, or lagoonal
conditions. The Cooper Formation that lies downdip
from these units represents shallow water, open ma-
rine conditions. The basal phosphate conglomerate of
the Harleyville Member of the Cooper was deposited
during transgression of the late Eocene sea.

OLIGOCENE SERIES

Rocks of Oligocene age are found over approximate-
ly two-thirds of the study area and occur in two
separate large bodies. The more extensive area under-
lain by Oligocene rocks is a wide band that extends
seaward from the outcrop of these rocks in Alabama,
Georgia, and South Carolina. A second, somewhat
smaller area of Oligocene strata covers the southwest-
ern quarter of the Florida peninsula. Plate 10 shows
the extent of these two main bodies of Oligocene rocks,
the area where, Oligocene strata crop out, and the
configuration of the Oligocene surface. Throughout
the study area, Oligocene rocks are in offlap relation to
the upper Eocene and lie seaward of these older beds
(compare pls. 8 and 10). Where Oligocene rocks are
overlapped by Miocene sediments, the updip limit of
the Oligocene is approximate because it is based on
available well data; this approximate limit is shown as
a dashed line on plate 10. The Oligocene Series con-
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sists of carbonate rocks throughout all of the study
area except for southwestern Alabama, western pan-
handle Florida, and parts of northeastern Georgia and
southwestern South Carolina, where clastic strata
make up an important part of the Oligocene. The few
scattered outliers of Oligocene lying between the two
main bodies shown on plate 10, indicate that these
rocks extended over a much wider area before being
removed by erosion. Older rocks are exposed at scat-
tered places within the widespread but generally thin
body of the Oligocene in Georgia, where erosion has
removed all of the Oligocene locally. The locations of
most of the Oligocene outliers and the places where
Oligocene rocks have been stripped are based on well
data compiled for this study. A few of these features,
however, are located from published sources, and thus
lie in places where no well control is shown on plate 10.
Erosional remnants to the north and west of the
general updip limit of the Oligocene show that these
rocks once extended over a much wider area.

Both large- and small-scale structural features af-
fect the configuration of the Oligocene top. Large
scale features include (pl. 10) {1) the steep gulfward
slope of the unit in southwestern Alabama, which
reflects subsidence of the Gulf Coast geosyncline, (2)
the low area in southern Gulf County, Fla., that repre-
sents the Southwest Georgia embayment, (3) the nega-
tive area in Glynn County, Ga., and adjacent counties
that is the Southeast Georgia embayment, and (4) a
low area in southwestern peninsular Florida that may
represent a remnant of the South Florida basin. The
northwest-southeast orientation of the axis of the
South Florida basin is different from its alinement on
the surface of older rock units (compare, for example,
pls. 8 and 10). The high area shown on the Oligocene
surface along the Gulf of Mexico parallel to the South
Florida basin is not present on the upper Eocene top.
This high probably acted as a sill or barrier during
Oligocene time and partly restricted open circulation
between the South Florida basin and the ocean. Small-
er structural features shown on plate 10 include the
northeast-trending series of small grabens in central
Georgia that are collectively called the Gulf Trough
and a coast-parallel normal fault that extends from
Indian River County southeast through Martin Coun-
ty. Fla. The Oligocene has been eroded from the
upthrown side of this fault but is preserved on its
downthrown side.

The Oligocene top slopes generally seaward from a
high of more than 300 ft above sea level in the unit’s
outcrop area in central Georgia to slightly more than
600 ft below sea level in both the Southwest and
Southeast Georgia embayments. This general seaward
slope is interrupted in northern Florida by a high area
extending from Leon County eastward to Columbia

County, where Oligocene rocks crop out. From a
ond outcrop area that extends southward from Ci:
to Hillsborough Counties, Fla., Oligocene rocks s;
into the South Florida basin, where the Oligocene
is more than 900 ft below sea level. The maxin
measured depth to the top of the Oligocene is ak
2,680 ft below sea level in well ALA-BAL-30 in so
ern Baldwin County, Ala. The maximum contou
depth is below 3.200 ft, to the southwest of this w
Although the top of the Oligocene is affected locally
erosion and karst topography, it is not as irregular
the top of upper Eocene strata.

The thickness of the Oligocene Series is shown
plate 11. Most of the contouring shown on this plat
based on well data. Where wells are scattered.
thickness of Oligocene rocks has been estimated
subtracting contours that represent the tops of up
Eocene and Oligocene rocks (pls. 8 and 10). Oligoc
strata are generally less than 200 ft thick in the stt
area. Exceptions are southwestern Florida. wh
these rocks are more than 400 ft thick: southern C
and Franklin Counties. Fla., where they are more t!
600 ft thick: and the southernmost part of Alaba:
where they are more than 800 ft thick. These th
areas represent the South Florida basin, the Southw
Georgia embayment, and the northeastern rim of
Gulf Coast geosyncline, respectively. Through:
most of eastern Georgia and all of South Carolina,
thickness of the Oligocene Series only locally exce:
100 ft and is generally 50 ft or less.

SUWANNEE LIMESTONE AND EQUIVALENT ROCKS

The name “Suwannee Limestone” was proposed
Cooke and Mansfield (1936, p. 71} for “vellowish li1
stone typically exposed along the Suwannee River
Florida, from Ellaville...almost to White Springs.
They considered these beds to be of Oligoce
(Vicksburgian) age rather than Miocene as previc
investigators had postulated. Cores and well cuttin
examined during this study show that the Suwanr
usually consists of two rock types: (1} cream to t¢
crystalline, highly vuggy limestone containing pror
nent gastropod and pelecypod casts and molds and
white to cream, finely pelletal limestone containi
small foraminifers and pellets of micrite bound b;
micritic to finely crystalline limestone matrix.
though these two rock types are complexly interb
ded in places, the pelecypod cast-and-mold limestone
more characteristic of the upper part of the Suwanr
and is the lithology most representative of the ent
formation in most of Georgia and eastern panhanc
Florida. The micritic pelletal limestone that is char
teristic of the lower part of the Suwannee is loca
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found higher in the formation in southwestern Florida.
Because the Suwannee, like the Ocala, cannot be
divided everywhere, the two facies have not been
delineated in this report. -

The upper part of the Suwannee has been locally
silicified, and this chert-rich horizon was named the
Flint River Formation in Georgia. These silicified beds
are rarely found in the subsurface and appear to merely
represent local diagenetic conditions rather than a
widespread mappable variation within the Suwannee.
The term Flint River is accordinglv not considered to
be a valid formational name in this report.

The upper part of the Suwannee in the Georgia
subsurface commonly consists of medium to coarsely
crystalline, light-brown to honey-colored, saccharoidal,
vuggy dolomite. The erosional remnants of Suwannee
preserved as outliers several miles distant from the
main bodies of Oligocene rocks (pl. 10) and consisting
of either limestone or dolomite show that marine Oligo-
cene strata once covered the entire study area. Local-
ly. the cast-and-mold facies of the Suwannee contains
fine-grained sand. Very locally, the micritic pelletal
facies contains trace amounts of fine- to medium-
grained, light- to dark-brown phosphate. In outcrop.
the Suwannee locally weathers to a nodular, rubbly
surface owing to the removal of layers, lenses, and
stringers of soft argillaceous limestone.

The Suwannee grades northward in northeastern
Georgia and South Carolina into part of the Cooper
Formation by the addition of clay and sand and the
loss of limestone. Westward, across panhandle Florida
and southern Alabama, the Suwannee appears to
grade into the lower part of the Bucatunna Formation.
In that area, the Suwannee consists of tan limestone,
dolomitic limestone, and light-colored calcareous clay.
Some of these beds were called "Byram” or “Glendon”
by early workers (Cooke and Mossum, 1929: Cooke,
1945) primarily on the basis of their stratigraphic
position. Some faunal aspects of the Suwannee in
Florida are Chickasawhayan (late Oligocene); others
are Vicksburgian (early Oligocene). The unit is thus
interpreted in this report as spanning both ages (pl. 2).
The Suwannee in Georgia is thought to be late Oligo-
cene {Huddlestun, 1981).

Microfauna considered characteristic of the Suwan-
nee include the larger Foraminifera Lepidocyclina leo-
nensis Cole and L. parvula Cole as well as the small
Foraminifera Pararotalia byramensis Cushman and P.
mexicana mecatepecensis Nutall, which are closely
related. Although the genus Miogypsina ranges into
younger strata in the central Gulf Coast, it does not
occur above the top of the Suwannes in the study area.
The larger Foraminifera Discorinopsis gunteri Cole,
Dictyoconus cookei (Moberg), and Coscinolina
floridana Cole are commonly found in the Suwannee,
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but these three species are also found lower in the
section in the middle Eocene Avon Park Formation.
Some authors think that these species have been re-
worked from the Avon Park into the Suwannee. Oth-
ers think that they are merely long-ranging species
that are ”facies seekers.” That is, their reappearance
in the Suwannee means nothing more than the reestab-
lishment of environmental conditions like those in
which the Avon Park was deposited. Most individuals
of these three species from the Suwannee examined
during this study appeared fresh and unaltered. and
the species are widespread throughout the cast-and-
mold facies of the formation. In addition, there is no
apparent Avon Park source from which these fossils
could have been reworked. The isolated patches of
Avon Park that are exposed through a cover of upper
Eocene sediments (pl. 8) are too small and too scat-
tered to provide a source from which these widely
distributed Foraminifera could have been reworked
into the Suwannee. This author therefore believes that
these are long-ranging species indigenous to the
Suwannee Limestone.

BusmpNose, RED BLUFF, axD Forest HiLL
ForMATIONS

In panhandle Florida, the Oligocene Series thickens
considerably (pl. 11) and becomes increasingly clastic
westward. [n addition, some carbonate units that are
older than the Suwannee are present at the base of the
Oligocene (pl. 2). One such unit is the Bumpnose
Formation. a name applied by Moore (1955) to a soft,
white, somewhat glauconitic, highly fossiliferous ipele-
cypod and gastropod casts and molds and bryozoan
and foraminiferal remains) limestone that crops out in
central Jackson County, Fla. Moore thought that the
Bumpnose represented the uppermost part of the late
Eocene but recognized that many of its faunal ele-
ments were Oligocene. Subsequent work by Hazel and
others (1980) confirmed the findings of MacNeil (1944)
and Cooke (quoted by Moore, 1955, p. 38) that the beds
that Moore called Bumpnose correlate with the Red
Bluff Formation of Alabama of known Oligocene age.
The Bumpnose in its type area is very likely a transi-
tional unit between the late Eocene and early Oligo-
cene. The Bumpnose Formation, however, is placed in
the Oligocene in this report because carbonate rocks in
western Alabama that are in the same stratigraphic
position as the Bumpnose and that can be shown to
correlate with it are of Oligocene age (Hazel and others.
1980).

The Bumpnose grades northwestward into the Red
Bluff Formaticn. which is mostly dark-gray to brown.
fossiliferous, glauconitic clay that contains some iron-
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about 13,000 ft%/d (Ryder, 1982). Hawthorn limestone
beds that are local aquifers yield up to 750 gal/min
{Boggess, 1974).

FLORIDAN AQUIFER SYSTEM

GENERAL

The Floridan aquifer system is a thick sequence of
carbonate rocks generally referred to in the literature
as the "Floridan aquifer” in Florida and the “principal
artesian aquifer” in Georgia, Alabama, and South
Carolina. As defined in this report, the Floridan aqui-
fer system encompasses more of the geologic section
and extends over a wider geographic area than either
the Floridan or the principal artesian aquifer, as those
aquifers have been described in the literature. Figure 7
shows the geologic formations in Florida and south-
eastern Georgia that were called “principal artesian
formations” by Stringfield (1936), those that were
included in the "Floridan aquifer” as defined by Parker
and others (1955), and those placed in the ”principal
artesian aquifer” as defined by Stringfield (1966).
Subsequent deep drilling and hydraulic testing have
shown that highly permeable carbonate rocks extend
to deeper stratigraphic horizons than those included in
either the "Floridan” or "principal artesian” aquifers
as originally described. Accordingly, this author (cited
by Franks, 1982) extended the base of the Floridan
aquifer downward to include part of the upper Cedar
Keys Limestone (fig. 7). Limestone and dolomite beds
that commonly occur at the base of the Hawthorn
Formation have been included as part of the
"Floridan” or "principal artesian” aquifer in most
previous reports. However, data collected for the pre-
sent study show that, except very locally, there are no
high-permeability carbonate rocks in the lower part of
the Hawthorn Formation that are in direct hydraulic
contact with the main body of the Floridan aquifer
system.

The Hawthorn Formation was thus excluded from
the aquifer system in a report by Miller (1982a) that
was one of a series of several interim reports published
during the present study. In these interim reports, the
aquifer system was called the "Tertiary limestone
aquifer system of the Southeastern United States.”
This cumbersome, albeit more accurate, terminology
has subsequently been abandoned, and the aquifer
system is referred to in this professional paper as the
"Floridan aquifer system” (see Johnston and Bush,
1985 for a more detailed history of the terminology
applied to the aquifer system).

The Floridan aquifer system is defined in this report
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HYDROGEOLOGIC FRAMEWORK OF THE FLORIDAN AQUIFER SYSTEM

as a vertically continuous sequence of carbonate rocks
of generally high permeability that are mostly of mid-
dle and late Tertiary age and hydraulically connected
in varying degrees and whose permeability is, in gener-
al, an order to several orders of magnitude greater than
that of those rocks that bound the 3ystem above and
below. As plate 2 shows, the Floridan aquifer system
includes units of late Paleocene to early Miocene age.
Very locally, in the Brunswick, Ga., area, the entire
Paleocene section plus a thick sequence of rocks of
Late Cretaceous age are part of the aquifer system. In
and just downdip of the area where the aquifer system
crops out, the entire system consists of one vertically
continuous permeable unit. Farther downdip, less
permeable carbonate units of subregional extent sepa-
rate the system into two aquifers, herein called the
Upper and Lower Floridan aquifers (fig. 8). These less
permeable units may be very leaky to virtually non-
leaky, depending on the lithologic character of the rock
comprising the unit. Because they lie at considerable
depth, the hydrologic character and the importance of
the subregional low-permeability units are known from
only a few scattered deep test wells. Local low-
permeability zones may occur within either the Upper
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or the Lower Floridan aquifer. In places (for example,
southeastern Florida), low-permeability rocks account
for slightly more than half of the rocks included in the
aquifer system.

Even though the rocks that comprise the base of the
Upper Floridan aquifer are not everywhere at the same
altitude or geologic horizon or of the same rock type.
the presence of a middle confining unit over about
two-thirds of the study area has led to a conceptual
model for the Floridan aquifer system that consists of
two active permeable zones (the Upper and Lower
Floridan aquifers) separated by a zone of low permea-
bility (a middle confining unit). Because of this simpli-
fied layering scheme, it is necessary to greatly general-
ize the highly complex sequence of high- and low-
permeability rocks that comprise the aquifer system.
Local confining beds (see, for example, cross section
E-E’, pl. 21) are either disregarded because they are
regionally unimportant or lumped with one of the
major layers. The purpose of the conceptual model,
and of the digital computer model derived from it and
described by Bush and Johnston (1985) is to portray
the major aspects of ground-water flow within the
Floridan aquifer system. In like manner, the descrip-
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MILES

in May, 1980. (modified from-Johnston and others, 1981).

ment, and where they occur, the upper few hundred
feet of the aquifer system is highly permeable, regard-
less of which time-stratigraphic unit it lies within.
Fault movement has accordingly juxtaposed rocks of
similar permeability and has resulted in only a slight
difference in the thickness of the aquifer system. The
ground-water flow system is accordingly unaffected.
When the small northeast-trending grabens shown
in central Georgia on plate 26 are taken together, they
represent a negative feature called by Herrick and
Vorhis (1963) the ”"Gulf Trough of Georgia,” a name
subsequently shortened to "Gulf Trough” (Hendry and
Sproul, 1966). Herrick and Vorhis did not postulate
faulting as the cause of the Gulf Trough. Gelbaum
(1978) and Gelbaum and Howell (1982), however, in-

dicated that faulting could have formed many if not all
of the small elongate basins that constitute the Gulf
Trough, an intexprefition with which this author
agrees. In contrast to the Florida faults discussed
above, the faults bounding the Gulf Trough grabens
show considerable vertical displacement. The graben
system affects the permeability characteristics, the
thickness, and the configuration of the top of the
Floridan aquifer system, and is also evident on maps of
the tops and thicknesses of stratigraphic units ranging
in age from middle Eocene to middle Miocene. Lime-
stone units that are part of the aquifer system are less
permeable within the Gulf Trough those than on either
side (Gelbaum and Howell, 1982), and the system Is
thin within the trough (pl. 27).
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CHAPTER 10

POLLUTION OF SOIL

F.AM. de Haan and P.J Zwerman

Very briefly soil pollution could be typified as the malfunctioning of g0y
as an environmental component following its contamination with certain
compounds particularly as a result of human activities. Unfortunately thi,
statement throws up more questions than it answers. This is particularly the
case when it is attempted - in view of the presumed undesirability of soil po].
lution - to specify limits as to permissible and non-permissible human inter.
ference with soil. Such limits are the necessary prerequisites of any legislative
action undertaken for protective purposes.

The reason for the above lack of clarity is all too obvious. In arder to es-
tablish present - or predict future - malfunctioning of soil, one would have to
know precisely how soil functions as an environmental component, both for
‘natural’ and ‘man-made’ conditions. In addition it would be required to
extrapolate this knowledge to all those situations involving the presence of
‘contaminants’ in order to see whether these could possibly interfere, and if
so at what levels. Further dissection of the problem then shows that the
functioning of soil as an environmental component is manyfold - granted
that its role as a ‘support’ for the growth of plants is a major one - while the
term ‘contaminant’ is often ill-defined as many compounds which are pres-
ent regularly in particular soils and are even necessary in small amout?ts.
may become inhibitive beyond certain limits, Finally the phrase ‘resulting
from human activities’, though inferring a possibility of terminating such ac-
tivities if adversely affecting the functioning of soil, does not necessarily
point to the desirability of stopping these, as many human activities were de-
signed to enhance the functioning of soil in certain aspects, though admitted-
ly they could lead to undesirable effects in others.

A typical example is here the introduction of irrigation practices. Designed to counter
the malfunctioning of soil because of a deficit of water for sustaininy satisfactory crop
growth, these often tend to lead to the accumulation of salts, locally or regionally, "h]d;
are in fact contaminants leading to malfunctioning. As such, soil salinization as a re‘sult;)
irrigation practice could be regarded as one of the eldest specimen of 80il POI‘I“‘W"' a
contrast to forms of salinization occurring at natural conditions without human influence.

iy t
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montmorillonite is in accordance with preference expectations. The slight Althoug
preference for Ba?* over Ni®* is in agreement with the hydrated ion sizes of applicat
5 and 6 A, respectively. Under normal conditions the total amount of Ni ! especial
adsorbed is very small only because of the low solution concentrations. This Gaso.
is not so for 'serpentine’ soils in which the Ni-concentration may be up to ‘ particle
300 - 700 ppm in the soil solution. a soil p

A first decrease in the Ni toxicity of high Ni soils can be obtained by the cause he
addition of phosphates. The formation of lowly soluble nickel phosphates tially be
like Ni; (PO4),.8H,0 and Ni; (PO, ),.2NiHPO, induces a considerable de- values o
crease of the Ni concentration in the soil solution (Pratt et al., 1964). This tively h:
mechanism does, however, not explain the normal Ni levels in soil which are and St.
around 0.005 to 0.050 ppm Ni in solution. Trinickelphosphates would allow
a Ni concentration of 1 ppm and up, at pH values of 7 and below. Probably
silicate ions govern the Ni concentration in soil solution, immobilization of
Ni thus being caused by the formation of nickel silicate minerals. If so, the
abundance of silicate ions in soils provides an almost infinite storage capacity
when time is available for the formation of these nickel solids. Like Cd** and
Cu?*, also Ni**, however, is susceptible to chelation which may considerably
affect its deplacement in soils, 16
10.4.9. Pb, lead

Most lead is used in the automobile industry, in the production of batteries
and as the anti-knock gasoline additives tetraethyl lead and tetramethyl lead.
To a lesser degree, the application of lead containing pesticides in agriculture
causes a Pb burden on the environment. Pb application in pigments and
plumbing is relatively small.

A distribution of total industrial lead consumption over different cate-
gories in the USA is presented in Table 10.3. Fig. 10.6.
TABLE 10.3. Direct
Percentual distribution of industrial lead consumption in the USA. tl'egn;S )in §
Branch Percent In asi
batteries 37 O-f Pb by
gasoline additives 23 hlgi}er tk
metal products 19 toxic eff.
ammunition 7 take und
solder 6 vegetable
pigments 4 from ajr
brass and bronze 4 exceed 6

and the !
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Although the total amount used is highest in batteries. this type of lead
application has little bearing only on Pb dispersion in the environment. It is
especially the gasoline additives that cause major discharges.

Gasoline combustion primarily causes an air pollution problem. The lead
particles, however, reach the soil suxface, especially in precipitation, and thus
a soil pollution problem is induced. When it became apparent that Pb may
cause health hazards, research about Pb effects on the environment has ini-
tially been centered around dense traffic areas. Figure 10.6 presents average
values on lead contents in topsoil samples in Nlinois, USA. The area of rela-
tively high Pb content coincides with the main traffic lines between Chicago
and St. Louis.

Fig. 10.6. Lead content in ppm of surface soils in Illinois, USA (Alexander, 1971)

Directly along a roadside in the Los Angeles metropolitan area Pb con-
tents in soil as high as 2,400 ppm have been reported (Lagerwerff and Specht
1970).

In a similar way as was done for Cd it could be shown that the ingestion
of Pb by people living in the vicinity of a Lead-Zinc smelter is at least 50%
higher than normal. Too high Pb intake by man (and animals) may lead to
toxic effects following accumulation in liver, kidneys and bones. Largest in-
take under normal conditions is by food, especially in the form of meat and
vegetables. Daily intake levels from food are on the average around 300 ug,
from air 10 --100 ug. It is assumed “hat the solid food lead intake should not
exceed 600 ug per day (Kehoe 1966). This makes the Pb content in plants
and the Pb uptake by plants of direct importance for human health con-
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SOLDERS AND BRAZING ALLOYS

Solders

Soldering generally is used for making a mechanical, electromechanical, or elec-
tronic connection. This distinction is important because each application has its own
specific requirements for solder alloys, fluxes, heating methods, and flux-residue re-
moval. A mechanical joint made by a plumber in connecting two pieces of copper tubing
is based on a tin-lead alloy as a filler metal to ensure that there are no leaks. A strong
aggressive flux, a torch to heat the joint, and a damp cloth to remove excess flux residue
are also used. Soldering the heating element contact to the external cord of a space
heater may be considered as an electromechanical connection. In this case, a tin-
lead-cored solder containing rosin flux and a soldering iron to melt the solder are used.
The flux residue usually is not removed. Electronic connections are best exemplified
by those used to attach components to the conductor paths of a printed wiring as-
sembly by wave soldering. The solder is a tin-lead alloy. The flux is either rosin or a
water-soluble organic flux. The heat is supplied by the molten solder. After soldering,
the assembly is in most cases carefully cleaned to remove any residues which would
cause malfunctioning of the electronic assembly (see Electrical connectors; also
Welding).

Some of the more common solder alloys, their melting points, and their uses are
listed in Table 1.

Joints. Design. A good solder joint should be one that provides visual inspecta-
bility, electrical conductivity, mechanical strength, ease of manufacture, and simplicity
of repair. Each of these characteristics is determined by the design and selection of
materials. Visual inspection of the solder joint is the most widely used nondestructive
method of inspection, and proper design allows for visual inspection (See Nonde-
structive testing). Electrical conductivity is important in electronic assemblies, and
joint design should maximize wire-to-terminal contact with the solder serving to fill
all spaces and as a protection against atmospheric corrosion. Solders should never be
relied on to provide mechanical strength. The joint should be designed to assure that
any mechanical or thermal stresses are absorbed by the terminal-wire and not by the
solder fillet. Design should take into account the solderability of materials used, space
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Table 1. Common Solder Alloys

Composition, at % Melting

Sn Pb Cd Bi Ag Sb range, °C Use

63 37 183 eutectic solder for electronic
application

60 40 183-190 high gquality solder

50 50 183-216 general-purpose solder,
plumbing

40 60 183-238 wiping solder, radiator solder

30 70 183-255 machine and torch soldering

20 80 183-277 automotive-body solder

95 5 235-240  refrigeration soldering

62 36 2 179 soldering silver surfaces

1 97.5 1.5 309 high temperature soldering
15.5 32 52.5 90 fusible links
13 27 10 50 70 low melting solder

available for cleaning, type of heating used, as well as many other factors. Finally, the
design should provide for ease of repair and replacement of parts.

Surface Preparation. 1t is essential to good soldering that the metals to be joined
are compatible with the solder and that the surface be solderable under the conditions
being used. Not all metals can be wet by solder. Copper, copper alloys, mild steels,
nickel, etc, can be soldered. Certain stainless steels, titanium, molybdenum, and other
metals cannot be soldered. For those metals that cannot be soldered, it is usually
feasible to apply solderable coatings by electrodeposition or cladding.

Once the selection of metals that are compatible with solder has been made, it
is necessary to prepare these surfaces for soldering. Parts being joined must be clean;
oil, grease, dirt, and organic soils inhibit soldering and must be removed. This is usually
accomplished by removing the contaminant with an appropriate solvent. Oxides,
sulfides, carbonates, and other reaction products of the base metals are nonsolderable
and must be removed by mechanical means, ie, abrasion, or chemical means, ie, bright
dips. Surface preparation should be accomplished just prior to the soldering operation.
The solderability of parts that have been stored for periods of time can be assessed
by certain test methods (1-2).

Fluxes. Despite careful and thorough preparation of the surfaces being joined,
it is always necessary to use a flux during soldering. A flux performs the following three
functions: reacts with and removes surface compounds, eg, oxides and sulfides; reduces
the surface tension of the molten solder alloy; and prevents oxidation during the
heating cycle by providing a surface blanket to the base metal and solder alloy. Fluxes
range in activity from inorganic acids and salts, which are the strongest, to rosin, which
is the weakest. Classification by chemical composition is most commonly used.

Inorganic. Most inorganic fluxes are a combination of salts and acids dissolved
in water with a wetting agent. Zinc chloride, ammonium chloride, hydrochloric acid,
stannous chloride, and others are used. These fluxes are used for difficult-to-solder
metals and usually in mechanical soldering where corrosion is not a problem. They
should not be used in electrical or electronic soldering because the residues are too
corrosive and generally are difficult to remove.
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Organic. Organic fluxes are of the water-insoluble (rosin) and water-soluble
(organic acid) kinds. The large majority of fluxes in use are organic. Rosin fluxes have
been the most commonly used fluxes for electronic and electromechanical joining. They
are available in core solder as well as in liquid form. Rosin is a complex mixture of
isomeric acids; the principal component is abietic acid. Rosin flux is inert, noncorrosive,
and nonconductive in the cold solid state but is active in removing tarnish films when
hot. However, for many applications rosin is not suitable as a flux because it is too slow
for modern, high-speed soldering and not aggressive enough for poorly solderable
components. This deficiency has been overcome to some extent by adding activators
to the rosin. These materials are generally amine hydrohalides, organic acids, or
combinations of them. There are three types of rosins: nonactivated, mildly activated,
and activated. Federal Specification QQ-S-571 characterizes rosin (R), rosin, mildly
activated (RMA), and rosin, activated (RA) (3). For very high reliability equipment,
only types R and RMA are permitted, because their flux residues are considered safe
even if pregent after a cleaning operation. Type RA may be used if careful cleaning
of the residues is provided and the assembly meets the cleanliness criteria of MIL-
P-28809 Par 3.7 (4) (see Terpenoids).

Water-soluble organic fluxes, which have been used in mechanical soldering for
many years, have recently achieved popularity in electromechanical and electronic
soldering. The impetus for the interest in water-soluble fluxes lies in the fact that the
residues can be removed with water rather than with the solvents required by rosin
fluxes. Because they are more aggressive than rosin fluxes, they are useful where
marginally solderable surfaces are being soldered. Water-soluble organic fluxes are
mixtures of organic acids, amine hydrohalides, and surfactants dissolved in water or
alcohol. They are available as neutral or acidic solutions and require very efficient
cleaning systems if they are to be used effectively and safely on electronic assem-
blies.

Solder Selection. Most solder alloys are composed of combinations of tin and lead
(see Tin and tin alloys; Lead alloys). The binary tin-lead eutectic composition is 63
at % tin and 37 at % lead, and its melting point is 183°C. For electronic assembly 60
Sn—40 Pb or 63 Sn-37 Pb solders are almost universally used. 50 Sn-50 Pb alloys are
widely used in plumbing. 40 Sn-60 Pb is an inexpensive utility solder. 20 Sn-80 Pb
is used as a body solder because of its large melting range. Military applications require
that solders contain 0.2-0.5 at % antimony to reduce the possibility of transformation
to a brittle phase at low temperatures. A number of alloys are used for special purposes.
95 Sn-5 Sb is used in refrigeration joints where tensile strength is important. Se-
quential soldering, in which a second joint is soldered in the vicinity of a previously
soldered joint, must be accomplished with a lower melting alloy, eg, Sn-Pb~Cd or
Sn-Ph-Bi, 50 as not to melt the first joint. Silver-fired or -coated parts are often sol-
dered with Sn-Ag or Sn-Pb-Ag alloys to prevent the scavenging of silver by the molten

alloy. These are but a few of the alloys in use. Additional alloys are described in refs.
3 and 5.

Solder alloys are made in many shapes and forms. Wire solder, in which the solder
is supplied as solid or with a flux core, is used in making discrete joints. Bar solder is
used in tinning pots, wiping solder pots, or wave or d.p solder pots. Solder foil is used
to produce stampings of special shapes, eg, washers and disks called preforms. These
can be supplied witk the flux on the inside (flux-filled) or on the outside (flux-coated)
of the preform. Solder can be made as spheres and rings. One form of solder, which
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Combinations of alcohols and chlorinated hydrocarbons, which are nonflammable
and have sufficient alcohol to remove activators, are commonly used. These bipolar
solvents can be used as cold cleaners sometimes with ultrasonic energy or as vapor
degreasers provided they are azeotropes or near azeotropes. The toxic vapors must
be controlled by proper hooding and exhausts. Another method of removal of rosin
residues is an aqueous process. Rosin can be converted to a soluble ammoniated soap
by treatment with hot ammoniacal solutions. Special equipment is necessary to provide
the combination of mechanical and chemical action necessary to solubilize the resi-
dues.

Water-soluble organic flux residues are usually removed with water. A well-
designed and -monitored cleaning system is necessary for removal of water-soluble
flux residues from electronic equipment.

Additional useful information on solders and soldering is given in refs. 7-9.

Health and Safety Factors. Solder is safe to use and presents no hazard when proper
working conditions prevail and workers observe safety rules. Aside from the danger
of handling hot molten metal, burning oneself with a hot soldering iron, etc, the greatest
danger to health lies in the presence of lead or cadmium in the solder alloy. Lead is
present in large amounts in most solder alloys and some special alloys contain cad-
mium. The precautions used in handling lead alloys apply also to cadmium-bearing
solders.

Lead is absorbed through mucous membranes of the lung, stomach, or intestines
and then enters the bloodstream. Excessive amounts of lead absorption can cause
anemia, fatigue, headache, weight loss, and constipation. The chief sources of lead
toxicity are lead fumes, lead dust, and lead compounds ingested by eating or drinking.
Lead fumes and dust can be controlled by ventilation. Air monitoring for lead content
is an effective method for determining the safety of the working environment. Es-
tablishment and enforcement of rules of hygiene, eg, prohibition of eating and smoking
in the work area, thorough washing of hands before eating, etc, are recommended.
Periodic blood tests for lead are a recognized means of monitoring the effectiveness
of the safety programs. Additional health and safety information is available from the
Lead Industries Association, Inc., New York (see also Lead compounds, industrial
toxicology).

Brazing Alloys

Welding, brazing, and soldering are metal-to-metal metallic bonding processes.
In welding, like or similar components are fusion-bonded at or just below their melting
points. In most brazing, except for the brazing of aluminum and magnesium alloys,
and almost all soldering, the components, alike or dissimilar, are molecularly bonded
well below their melting points. In welding, the filler metal is either puddled into
relatively wide gaps or the metal surfaces being joined are partially melted and bonded
by fusion or by a combination of puddling and fusion. In brazing or soldering, the filler
metals are drawn into closely fitted joints by capillary attraction, and they bond and
solidify without melting the components. Appreciable alloying may or may not take
place during brazing, and extensive alloying is to be avoided as it may result in an
unfilled joint.
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. ASTM B32. Standard Specification for Solder Metal, American Society for Testing and Materials,
Philadelphia, Pa., 1976.

. Vapor Phase Reflow Soldering, VPS, 3M Company, St. Paul, Minn.

- H. H. Manko, Solders and Soldering, 2nd ed., McGraw-Hill Book Company, New York, 1979.

. Solders and Soldering, A Primer, Lead Industries Association, New York, N.Y.

. Soldering Manual, 2nd ed., rev., American Welding Society, Inc., Miami, Fla., 1978.

. Welding and Brazing, Vol. 6 of Metals Handbook, 8th ed., American Society for Metals, Metals Park,
Ohio, 1971, pp. 593-702.

11. Materials and Processing Databook ''81,” Metals Progress, American Society for Metals, Metals Park,

Ohio, mid-June 1981, pp. 150 and 151.

COWw®w-am

GEORGE SISTARE
Consultant

FREDRICK DISQUE
Alpha Metals, Inc.

SOLVENT RECOVERY

The recovery of valuable solvents has long been regarded as an economically re-
warding practice. Ever since the surge in solvent manufacturing and solvent-utilizing
facilities began around 1930, processes employing solvents have generally included
solvent-recovery systems as part of the initial installation. However, in some highly
innovative and extremely profitable processes the inclusion of solvent recovery would
have reduced the overall profitability, and solvent recovery facilities were generally
added only after competition reduced profits to a normal level. There were also op-
erations that used inexpensive solvents in quantities sufficiently small that solvent
recovery could not be economically justified.

The environmental and safety hazards associated with the discharge of organic
vapors and liquids to air or sewers were also recognized early with the result that even
marginally profitable solvent-recovery systems were often installed to comply with
industry standards or with state or local regulations. However, the establishment of
the EPA in 1970 and the ensuing air- and water-pollution legislation have brought
these considerations more sharply into focus (see Air pollution; Water, water pollution).
The EPA now has responsibility to survey current and achievable industrial practices,
and to establish limitations on the discharge of polluting emissions to air and effluents
to waters. These limitations are to become more stringent in a series of steps aimed
at an expressed national goal of zero pollution. For new installations the EPA is au-
thorized to establish guidelines for pollution-reducing equipment and control systems
to be used either at the end of a process or within the process (see also Regulatory
agencies).

It is difficult to speculate on the ultimate impact that such far-reaching powers
are likely to have on the design of solvent-recovery systems. Certainly formulation,
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TRICHLOROETHYLENE

Trichloroethylene {79-01-6], trichloroethene, CHCl=CCl,, is a colorless, sweet
smelling, volatile liquid, and a powerful solvent for a large number of natural and
synthetic substances. It is nonflammable under conditions of normal use. In the ab-
sence of stabilizers, it is slowly decomposed (autoxidized) by air. The oxidation
products are acidic, and corrosive. Stabilizers are added to all commercial grades.
Trichloroethylene is moderately toxic and has narcotic properties.

Trichloroethylene was first prepared by Fischer in 1864. In the early 1900s, pro-
cesses were developed in Austria for the manufacture of tetrachloroethane and tri-
chloroethylene from acetylene. Trichloroethylene manufacture began in Germany
in 1920 and in the United States in 1925. Demand was stimulated by improvements
in metal degreasing techniques during the 1920s and by the growth of dry-cleaning
businesses during the 1930s.

The market grew steadily until 1970. Since that time trichloroethylene has come
under increasing attack as an atmospheric pollutant and emissions have been severely
restricted (see Air pollution).

Physical and Chemical Properties

The physical properties of trichloroethylene are listed in Table 1. Trichloroeth-
ylene is immiscible with water but miscible with many organic liquids and it is a ver-
satile solvent. It does not have a flash or fire point. However, it does exhibit a flammable
range when high concentrations of vapor are mixed with air and exposed to high-energy
ignition sources (see Table 1).
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Uses

Approximately 80% of the trichloroethylene produced in the United States is
consumed in the vapor degreasing of fabricated metal parts (see Metal surface treat-
ment); the remaining 20% is divided equally between exports and miscellaneous ap-
plications (22). In 1970, trichloroethylene accounted for 82% of all the chlorinated
solvents used in vapor degreasing. By 1976, that share had declined to 42%. (Estimates
were done by The Dow Chemical Company). A variety of miscellaneous applications
include use of trichloroethylene as a component in adhesive and paint-stripping for-
mulations, a low-temperature heat-transfer medium, a nonflammable solvent carrier
in industrial paint systems, and a solvent base for metal phosphatizing systems. Tri-
chloroethylene is used in the textile industry as a carrier solvent for spotting fluids
and as a solvent in waterless preparation, dying, and finishing operations (see Dye
carriers).

Trichloroethylene is widely used as a chain-transfer agent in the production of
poly(vinyl chloride). An estimated 4500-6800 metric tons are consumed annually in
this application (see Vinyl polymers).
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Abbreviations column descriptions are:

MCLG

E B B

2
—

- Maximum Contaminant Level Goal. A non-enforceable concentration of a drinking

water contaminant tnat is protective of adverse human heaith effects and allows an
adequate margin of safety.

Maximum Contaminant Level. Maximum permissible level of a contaminant in water
which is delivered to any user of a public water system.

Reference Dose. An estimate of a daily exposure to the human population that is
likely to be without appreciable risk of deleterious effects over a lifetime.

Drinking Water Equivalent Level. A lifetime exposure concentration prctective cf
adverse, non-cancer health effects, that assumes all of the exposure to a

contaminant is from a drinking water source.

(*) The codes for the §tatus.Reg and Status HA columns are as follows:

irijigm

final

draft

listed for regulation

proposed (Phase |l and V draft proposals)

Other codes found in the table include the following:

FIG B

*
*

not applicable
performance standard 0.5 NTU - 1.0 NTU

treatment technique

No more than 5% of the samples per month may be positive. For systems
collecting fewer than 40 samples/month, no more than 1 sample per month

may be positive.
guidance

Large discrepancies between Lifetime and Longer-term HA values may occur
because of the Agency’'s conservative policies, especially with regard to
carcinogenicity, relative source contribution, and less than lifetime exposures in
chronic toxicity testing. These factors can result in a cumulative UF (uncertainty
factor) of 10 to 1000 when calculating a Lifetime HA.
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Page 1{
Standards Health Advisories
| ( | 10-kg Child | 70-kq Aduk i
| | | Longer- | Longer- pugA  |Cancer
{Status MCLG MCL |Status| Oneday Tenday temn | lem R  DWEL Lidetime at 10* |Group
Chemicals | Rog* (oM (ugM | HA*| pgh PN pgh | poA pgkgiday pgh pgh  Cancer|
| | | | Risk |
| I I I I*
ORGANICS | | | | i
| I I | |
Acenaphthwyiene |, - - S - - - . 60 - - - .
Acifiuoren |- - - | F | 2000 2000 100 | 400 13 - 400 - 130 | B2
Acrylamide | ‘P zero T | F | 1500 300 20 | 70 0.2 7 - 1 | B2
Acrylonitrile | L - -1 D | 20 20 1 4 0.1 4 - 7 | B1
_Adipates (diethylhexyl) | P 500 500 | - | - - - 1 - 700 20000 ___ 500 - 1. C
Alachlor | P zero 2 | F | 100 100 - 10 400 - 40 | B2
Aldicarb | P 10 10 | F | - - - - 13 40 10 -} O
Aldicarb sulfone | P 40 40* | F | - - | - 60 200 40 -1 D
Aldicarb sulfoxide | P 10 10* | F | - - I - 1.3 40 10 -1 D
Aldrin L - - - - 1D | 0.3 0.3 03 | 0.3 0.03 1 - 02| B2
Ametryn | - | F | 9000 9000 900 | 3000 9 300 60 -1 D
Ammonium Sulfamate | - - | F | 20000 20000 20000 | 80000 250 8000 2000 -} D
Anttwacene (PAH) | L - [ | - - -1 300 - - -1 D
Atrazine | P 3 3 | F | 100 100 50 | 200 5 200 3 -1 €
Baygon |- | F | 40 40 40 | 100 4 100 3 - 1 C
Bentazon | - - - | F | 300 300 300 | 900 25 90 20 -1 D
Benz(a)anthracene (PAH) | P zer0 02| - | - - - - - - - - | B2
Benzene | F zero 5 | F | 200 200 - 100 |
Benzo(a)pyrene (PAH) | P zero 02} - | - - - - - - | B2*
Benzo(bjfiuoranthene (PAH) L_P _ze0 02 | ! - - - - - - - | B2
Benzo(g,h.)perylene (PAH) | P - - - - - I - - . -1 D
Benzo(k)fluoranthene (PAH) | P zer0 02| - | - - | - - - - - | 82
bis-2-Chlorolsopropyl ether | - - - | F | 4000 4000 4000 | 13000 40 1000 300 - -
Bromacil | - - - | F | 5000 5000 3000 | 9000 130 5000 80 - | C
Bromobenzene | - 1D | - - | - - - - - ] -

* Under review.
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P
Standards Heakth Advisonies —faae?
| | I 10-kg Chid | 70-kg Adul |
| | I Longer- | Longer- HgA |Cancer
{Status MCLG MCL |Status| Oneday Tenday tem | lem RD DWEL Lietime at 10°* |Group
Chemicals : Reg* (oM (v : HA* : Hgh Mo pgh | pgh ughkg/day pgh  pgh  Cancer |
| Risk |
Bromochloroacetonitrile | L - - | D | - - - - - - - - -
Bromochloromethane | - - -} D | 50000 1000 1000 | 5000 13 500 920 - -
Bromodichloromethane (THM) | L - -} D | 7000 7000 400 | 1300 20 600 - 30 | B2
Bromotorm (THM) | L - -1 D | 5000 2000 2000 | 6000 20 600 - - | B2
Bromomethane | - - 1 F 1 100 100 100 | 500 1 50 10 - 1. D
Butyl benzyl phthalate (PAE) | ‘P ze60 4 | - | - - - | - 200 - - -1 C
Butylate | - - - | F | 2000 2000 1000 | 4000 50 2000 350 - | D
Butylbenzene n- | - - -} D | - - - - - - - -0 -
Butylbenzene sec- |- - -1 D | - - | - - - -1 -
Butylbenzene fert- - - -1 D | - - -1 - : - - - -
Carbary! | - - | F | 1000 1000 1000 | 1000 100 4000 700 -1 O
Carboluran | P 40 40 | F | 50 50 50 | 200 5 200 40 - | E
Carbon Tetrachloride | F zero 5 | .F | 4000 200 70 | 300 0.7 30 - 30 | B2
Carboxin | - - - 1 F | 1000 1000 1000 | 4000 100 4000 700 -} D
Chloral Hydrate [ - - | D | 7000 1000 200 | 600 2 60 50 -1 D
Chioramben | - . - | F | 3000 3000 200 | 500 15 500 100 -1 D
Chlordane | P zero 2 | F | 60 60 - . 0.06 2 - 3 | B2
Chilorodibromomethane (THM) i L - - | D | 7000 7000 2000 | 8000 20 800 20 -1 €
Chloroethane | L - - | D | - - - - - - - - -
Chiorotorm (THM) L - - 1. D | 4000___4000 100 | 500 10 500 - 600 | B2
Chloromethane | L - - | D | 9000 400 400 | 1000 4 100 3 -1 C
Chlorophenol (2-) | L - -1 D | 50 50 50 | 200 5 200 40 - | D
p-Chiorophenyl methyl
sulfide/sulione/sulfoxide | D - S B - - - - - - -l -
Chioropicrin | L - 1 - | - - - - - - - - -
Chiorothalonil | - - 1 F | 200 200 200 | 500 15 500 - 150 | B2
Chicrotoluene o- | L - -1 F | 2000 2000 2000 | 7000 20 700 100 - | D
Chlorotoluene p- | L - | F | 2000 2000 2000 | 7000 20 700 100 - | D
Chlorpyritos | - - -1 D 30 30 30 | 100 3 100 20 - | D
Chrysena (PAH) | - zero 02 | - - - [ - - - - - | B2
Cyanazine | - N B 100 100 20 | 70 2 70 10 - LD
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Page 3
Standards Health Advisories

| | | 10 kg Child | 70-kq Adult |

I I I Longer- | Longer- ugh  |Cancer

|Status MCLG MCL |Status| One-day Tenday tenmm | temn RD  DWEL Lietime at 10° |Group
Chemicals | Reg* (9 (uaM | HA*| pgh Hgh  pgh | pgh pghkg/day pgh pgh  Cancer |

| ] | | Risk |
Cyanogen Chioride | L - - - - | . - . -7 -
Cymene p- | - - -1 Dy - - - ) - - - - -l -
24D | P 70 70 | F | 1000 300 100 | 400 10 400 70 -] D
DCPA (Dacthal) l- - - - | F | 80000 80000 5000 | 20000 500 20000 4000 -1 D
Dalapon _ |, P 200 200 | F | 3000 3000 300 | 900 26 900 200 - 1 D
Dichloroethylene {cis-1,2-) | P 70 7 | F | 4000 1000 3500 | 11000 10 400 70 - D
Dichloroethylene (trans-1,2-) | P 100 100 | F | 20000 2000 2000 | 6000 20 600 100 - | D
Dichlorophenol (2,4-) | L - - D 30 30 30 | 100 3 100 20 -} D
Diazinon | - - -1 F 20 20 5 | 20 0.09 3 0.6 - | E
Dibenz(a,h)anthracene (PAH) | P __zero 02§ - | - - -1 - - - - -] B2
Dibromoacetonitrile | L - - Dy 2000 2000 2000 | 8000 20 800 20 -} C
Dibromochloropropane (DBCP) | P zero 02| F | 200 50 - - - - - 3 | B2
Dibromomethane | L - -1 - - - | - - - - -1 D
Dibutyl phthalate (PAE) | P zero 4 | - | - - - - 100 - - -1 D
Dicamba L - - F 1 300 300 300 | 1000 30 1000 200 - L b
Dichloroacetaldehyde | L - - | D - - - - - - - -
Dichloroacetic acid | L - - | D | 50000 50000 500 | 2000 5 200 3 -1 C
Dichloroacetonitrile | L - -1 D 1000 1000 800 | 3000 8 300 6 -} C
Dichlorocbenzene  p- | F 75 7% | F | 10000 10000 10000 | 40000 100 4000 75 -1 C
Dichiorobenzene o-,m- | P 600 600 | F | 9000 9000 9000 | 30000 89 3000 600 - 1L D
Dichlorodifluoromethane | - - - | F | 40000 40000 9000 | 30000 200 5000 1000 - | D
Dichloroethane (1,1-) | L - - | D | - - - - - - - - -
Dichloroethane (1,2-) | F zero 5 | F | 700 700 700 | 2600 - - - 40 | B2
Dichloroethylene (1,1-) | F 7 7 | F | 2000 1000 1000 | 4000 9 400 7 -1 €
Dichloromethane | P zer0 5§ | F | 10000 2000 - 1 - 60__ 2000 - 500 | B2
Dichloropropane (1,1-) bo- - - | D | - - | - : - - - -
Dichloropropane (1,2-) | P zero 5 | F | - - - - - - - 50 | B2
Dichloropropane (1.3-) | L - -1 D | - - I - - - - - -
Dichloropropane (2,2-) | L - | D | - - - - |
Dichlorepropene (1,1-) Lt - -1 D | - - | - |




-
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Health Advisories
I I | 10-kg Chd | 70.kq Acui i
| I I Longer- | Longes- Huft  |Cancer
|Status MCLG MCL |Status| Oneday Tenday tem | temm RID DWEL Lietime at 101 |Group
Chemicals lM‘ oM won l HA‘{ Hgh gt pgh l Hgh pglkg/day pgh  ugh  Cancer |
|
Dichloropropense (1,3-) | L - - | F | 30 30 30 | 100 03 10 - 20 | 82
Dieldrin | L - - | F | 05 05 05 | 2 005 2 - 02| B2
Diethy! phthalate (PAE) | P zero 4 | D | - - - - 800 - . -1 D
Diethylhexyl phthalate (PAE | P ze0 4 | D | - - - - 20 - . 300 | B2+
__Diisopropyl methyiphosphonate __ |- - - - | F | 80008000 8000 | 30000 80 3000 600 S )
Dimethrin ) |- - - - | F | 10000 10000 10000 | 40000 300 10000 2000 -} D
Dimethyl methyliphosphonate | - - | O | - - - - - - . - -
Dimethy! ptehiate (PAE | P zero t - - - - - - - . T
1,3-Dinitrobenzene | - - - | D | 40 40 40 | 140 0.1 5 1 - | D
Dinitrotoluene (2,4-) L L - -1 D | - - - - - - . -1 -
2,4-/2,6-Dinitrotoluene |- - - | D - - - - - . . -] -
Dinoseb | P 7 7 | F | 300 300 10 | 40 1 40 7 - | D
Dioxane p- | - - - | F | 4000 400 - . - - - 700 | B2
Diphenamid |- . - 1 F 300 300 300 | 1000 30 1000 200 -1 D
Diquat . P 20 20 | - | - - -1 - 22 - - - 1L D
Disultoton | - - - | F | 10 10 3 | 9 004 1 0.3 - | E
1,4-Dithiane | - - - | D | - - - - - - - -] -
Diuron | - . - | F | 1000 1000 300 | 900 2 70 10 -] D
Endothall | P 100 100 | F | 800 800 200 | 200 20 700 100 - | D
Endrin 1 P 2 2 ) F | 20 20 3 | 10 3 9 2 - 1. D
Epichlorohydrin | P zero T | F | 100 100 70 | 70 2 70 - 400 | B2.
Ethylbenzene { P 700 700 | F | 30000 3000 1000 | 3000 100 3000 700 -y D
Ethylens dibromide (EDB) | P zero 005 F | 8 8 - - - - - 0.04| B2
Ethylene glycol | - . - | F | 20000 6000 6000 | 20000 2000 40000 7000 -1 D
ETU Lt - | 300 300 100 | 400 0.03 1 - 6 ) B2
Fenamiphos | - - - F 9 9 5 | 20 025 9 2 - | D
Fluomaturon |- - -1 F 2000 2000 2000 | 5000 13 400 90 - | D
Filuorens (PAH) | P zer0 02 - | - - - - 40 - - -1 D
Fluorotrichloromethane f - - - ) F o 7000 7000 3000 | 10000 300 10000 2000 - D
Foq Ol L - - | D | - - - : - - . [ -
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Page 5
Standards Heallh Advisories
I | | 10-kg Child l 70-kq Adult |
I | I Longes- | Longer- ugA |Cancer
|Status MCLG MCL |Status| Oneday Tenday temm | tem RM  DWEL Lietime at 10% |Group
Chemicals | Reg* (uoM (oM | HA*| g poAt  pod | pod pglkg/day pgh  pgh  Cancer |
1 I | | _Risk |
Fonolos | - - -1 F 20 20 2 70 2 70 10 - D
Formaldehyde | - - - | D | 10000 5000 5000 | 20000 150 5000 1000 - Btdnhal
Gasoline { - - - | D - - - . - S(benzene) - | -
Glyphosate |_P 700 700 | F | 20000 20000 1000 | 1000 100 4000 700 -1 D
Heptachlor | P zero 04 | F | 10 10 5 ] 5 0.5 20 - 08| B2
Heptachlor epoxide - | P zero 02| F | 10 . 0.1 | 0.1 0013 04 - 04| B2
Hexachlorobenzene | P zero 1 1 F 50 50 50 | 200 0.8 30 - 2 | 82
Hexachiorobutadiene | - - -0 F o 300 300 100 | 400 2 70 1 -1 C
Hexachlorocyclopentadiene | P 50 0 | - | - - - - 7 200 - -1 D
Hexachloroethane | - - S I O 5000 5000 100 | 500 1 40 1 - L. C
Hexane (n-) | - - - | F | 10000 4000 4000 | 10000 - - - - | D
Hexazinone | - -0 F 3000 3000 3000 | 9000 30 1000 200 -1 D
HMX | - | F | S000 5000 5000 | 20000 50 2000 400 -1 D
Hypochlorite i L I - - - - - - - - .
Hypochlorous acid 4L -1 - 1 - - -1 - - - -
indeno(1,2,3,-c,d)pyrene (PAH) | P zero 02| D | - . - - - . - - | B2
Isophorone | L - - | D | 15000 15000 15000 | 15000 200 7000 100 - C
Isopropyl methylphosphonate | - - - b - - - - - - - - -l -
Isopropyibenzene | - - -1 D | - - - - - - - N
Lindane | P 0.2 02| F | 1000 1000 ) 100 0.3 10 02 - | _C
Malathion | - - - 1 D 200 200 200 | BOO 20 800 200 - | D
Maleic hydrazide | - - - | F | 10000 10000 5000 | 20000 500 20000 4000 - D
MCPA | - - -1 F 100 100 100 | 400 1.5 53 1 - | E
Methomyl | - - -1 F 300 300 300 | 300 25 900 200 -1 D
Methoxychlor | 400 400 | F_ | 6000 2000 500 | 2000 50 _ 2000 400 - | D
Mathyl ethy! ketone | - - - | F | 60000 8000 3000 | 9000 25 900 200 - i D
Methyl parathion | - - -1 F 300 300 30 | 100 0.25 9 2 -1 D
Methyl tert butyl ether | L - | D | 3000 3000 500 | 2000 5 200 40 - |1 D
Metolachlor | L - -1 F 2000 2000 2000 | 5000 150 5000 100 -1 C
Metribuzin L - L F ] 5000 5000 300 | 900 25 900 200 - | D
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_Page 6
Standards Health Advisories
| | | 10-kq Chid l 70-kg Adukt |
I | | Longer- | Longer- pgh |Cancer
|Status MCLG MCL [Siatus| Oneday Tenday teerm | tem RMD  DWEL Liletimo at 10* |Group
Chemicals :Rno‘ woM  (on ! Hl\"'ll Hoh Hod  poh | pgh pghkg/day pugh  pgh  Cancer|

! Risk |,
Monochloroacetic acid | L - - | D - - - - - - . - -
Monochiorobenzene | P 100 100 | F | 2000 2000 2000 | 7000 20 700 100 - | D
Naphthalene | - - - | D | 500 500 400 | 1000 4 100 20 - | D
Nitroceliulose (non-toxic) | .- - - | F | - - - - - - - - ) -
Nitroguanidine 1 - - - | F_ | 10000 10000 10000 | 40000 100 4000 700 S N 0
Nitrophenois p- | - - -1 D | 800 800 800 | 3000 8 300 60 -y D
Oxamyl (Vydate) | P 200 200 | F | 200 200 200 | 900 25 900 200 - { E
Ozone by-products | L . - - - - - - - - - - -
Paraquat | - - -1 F 100 100 50 | 200 45 200 30 - | E
Pentachioroethane (- - - 1. D | . - - - - - - - -
Pentachiorophenol | P 200/zer0 200/0.1*) F | 1000 300 300 | 1000 30 1000 . 30 | B2
Phenanttwvene (PAH) | P zer0 02| - | - - - - - - - -y -
Phenol | - - - | D | 6000 6000 6000 | 20000 600 20000 4000 - D
Picloram | P 500 500 | F | 20000 20000 700 | 2000 70 2000 500 -1 D
Polychiorinated byphenyis (PCBs) | P zero 05| P | - - - 1 - . - - 05| B2
Prometon | - - - | F | 200 200 200 | S00 15 500 100 -1 D
Pronamide | - - - F 800 800 800 | 3000 75 3000 50 - | C
Propachior | - - - | F | 500 500 100 | 500 13 500 90 -} D
Propazine | - - - | F | 1000 1000 500 | 2000 20 700 10 -] C
Propham | - - - F 4 5000 5000 5000 | 20000 20 600 100 - 1 D
Propylbenzene n- | - - - | D - - - - - - - - -
Pyrene (PAH) | P zero 02| - | - - - - 30 . - -] D
RDX | - . - | F 100 100 100 | 400 3 100 2 3 | ¢
Simazine | P 1 1 | F | 500 500 50 | 200 2 60 1 -1 C
Styrene | P zero/100 5/100*) F | 20000 2000 2000 | 7000 200 7000 0/100 1 1B2/C
2457 | L - -1 F 800 800 800 | 1000 10 350 70 - | D
2,3,7,8-TCDD (Dioxin) | P zero 5x10'mgN| F | 00011 E04 1E05 | 4E-05 1E-06 4E-05 - 2E05 | B2
Tebuthiuron | - - - ) F | 3000 3000 700 | 2000 70 2000 500 -1 D
Terbacil | - - - F 300 300 300 | 900 13 400 90 - | E
Terbutos | - - | F | 5 5 1 | 5 0.13 S 09 - 1 D

* Under review.
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Standards Health Advisories
| | l 10-kq Chid ] 70-kg Adukt |
| | | Longers- | Longes- pgh  |Cancer
[Status MCLG MCL |Status| Oneday Tenday temn | tem R  DWEL Liletime at 10* |Group
Chemicals :M‘M MIlHA‘= Hoh gr p | HoA pghkg/day pgh ugh  Cancer|
1 Risk | *
Tetrachioroethane (1,1,1,2)) | L - - ) F | 2000 2000 900 | 3000 30 1000 70 100 | C
Tetrachloroethane (1,1,2,2-) | L - - | D | - - - - . . - -] -
Tetrachloroethylene | P zero 5 | F | 2000 2000 1000 | 5000 10 500 - 70 | B2
Toluene | P 2000 2000* | F | 20000 3000 3000 | 10000 100 = 5 1000 - D
Toxaphene P zero 5* | F | 500 40 - 1 - 100 35 - 3 | B2
245TP j P 80 S0 | F | 200 200 70 | 300 75 300 50 + | D
1,1,2-Trichloro-1,2,2- ’
trifluoroethane | - - S - - - - - - . - -
Trichloroacetic acid 1 L . - | D | 30000 30000 30000 |[100000 300 10000 200 - | C
Trichloroactonitrile } L - - 1 D | 50 50 - - - . - -1 -
Trichlorobenzene (1,2,4-) N . 9 9 | F | 100 100 100 | 500 1 50 9 - 1D
Trichlorobenzene (1,3,5-) |- . - 1 F 600 600 600 | 2000 6 200 40 -1 D
Trichloroethane (1,1,1-) | F 200 200 | F | 100000 40000 40000 [100000 a5 1000 200 - | D
Trichloroethane (1,1,2-) | P 3 5 | F | 600 400 400 | 1000 4 100 3 -1 C
Trichloroethanol (2,2,2-) | L - -0 - - - - - - - - - -
Trichloroethylene 1L _F zero 5 1 F i - - - 1 - - 7 300 v 300 | B2
Trichlorophenol (2,4,6-) | L . - | D | . . - . . . - 300 | B2
Trichloropropane (1,1,1-) | - . -1 D) - . - - - - - -1 -
Trichloropropane (1,2,3-) | - . - | F | 600 600 600 | 2000 6 200 40 <) -
Trifluralin [ L - - | F 80 80 80 | 300 75 300 5 -1 €
Trimethylbenzene (1,2,4-) |- - S 0 | - - - 1 - - - - - .
Trimethylbenzene (1,3,5-) | - - - | D | - - - . - - - -] -
Trinktroglycerol | - - - F 5 5 5 | 5 - - 5 -1 -
Trinitrotoluene | - - - | F | 20 20 20 | 20 0.5 20 2 - { C
Vinyl chioride | F zero 2 | F | 3000 3000 10 | 50 - - - 15 A
White phosphorus |- - - 1. D | - - - 1 - 0.02 05 O - 1 -
Xylenes | P 10000 10000 | F | 40000 40000 40000 |100000 2000 60000 10000 -1 D
_Zinc chioride L - - S I - - SR | - - - - N

* Under review.



Key:

Varies:

"1 and 5 NTU"

MICROBIOLOGY

Status MCLG MCL
Cryptosporidium L - -
Giardia lamblia F zero 1T
Legionella F zero T
Stan‘?ard Plate Count F* NA TT
Total Coliforms (Current) F 'NA varies
Total Coliforms (after 12/31/90) F zero ke
Turbidity (before 1/1/91) F NA 1 and 5 NTU
Turbidity (after 12/31/90) F NA PS
Viruses F* zero TT

PS, TT, F, defined as previously stated.

Final for systems using surface water; also being considered for regulation under groundwater disinfection rule.

MCL varies based on analytical method used, sample volume, and number of samples collected per month.
Also, two types of MCLs = the monthly average and the *single sample” MCL. Both are based on coliform

density.

These are two MCLs for turbidity. The monthly average MCL is 1 NTU; the two-day consecutive average MCL

is 5 NTU.




ARY MAXIMUM INANT

SMClLs
——_Chemicals | Status* | (mgA)
Aluminum | P [ 0.05 to 0.2
Chloride | F | 250
Color | F [ 15 color units
Copper | F | 1
QQ{IQ&MLV i F 1 non-corrosive
Dichiorobenzene -o | P [ 0.01
Dichlorobenzene -p | P | 0.005
Ethylbenzene I p | 0.03
Fluoride | F | 2
Foaming Agents 1 F | 0.5
Hexachlorocyclopentadiene | | 0.008
Iron | F | 0.3
Manganese | F | 0.05
Qdor i F 13 threshold odor numbers
Pentachlorophenol | P | 0.03
pH [ F | 65 - 85
Sitver | P I 0.09
Sulfate | E | 250
Toluene | P I 0.04
Total Dissolved Solids (TD) | F | 500
Xylene | P | 0.02
Zinc ] E | 5

* Status Codes: P - proposed, F - final
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E
|

| | I 10kg Child ! 70-kg Adul "1

| I I Longes- | Longex- Cancer

[Status MCLG MCL (Stalus| Oneday Tenday tem | lem  RMD  DWEL Lietime at 1q* |Geoup
Chemicals | Reg* (ugM M!HA'= Hgh Mol pod | poN pghkg/iday pgh ppA Cancer |

] ] __Risk |
Nitrite (as N) | P 1000 1000 | | 1000 I 1600 - -1 'D
Nitrate + Nitrite } P 10000 10000 | - | - - - - - - .
Selenium I, P 50 S0 | - | - - - - - -
Siver | L - -1 D 200 200 200 | 200 5 20 100 ' - | D
Sodium L I I O - - -] - - 20000%** - - 1 -
Strontium | L - - | D | 25000 25000 25000 | 90000 2500 90000 17000 | D
Sulfate | P400000/400000/ | - | - - - - - . . -y -

500000 500000
Thallium | P 05 21 | D | 7 7 7 | 20 007 -2 0.4 - -
Vanadium | L . -1 D | 80 80 30 | 100 3 100 20 - D
Zinc [ | D | 4000 4000 4000 | 4000 100 4000 4000 - | D
RADIONUCLIDES

Beta panticle and photon
activity (formerly
man-made radionuclides) | F zero4 nwem | | | - - - 4 nwemly| A
Gross alpha particle activity | F zesot5 pCiL | | | - - - -1 A
Radium 226/228 | F zero5pCil | | | - 21/28 pCA} A
Radon ] T zer0 -1 ] - i - - 160 pCNI | A
Uranium L T zer0 | ] | - - e6pCil| A
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1990

polt  |Cancer

tem RAD DWEL Liatime at 10* |Group

HoA pghg/day pg)  pgh  Cancer|

Chid
Hoh

10-k

Oneday Ten-day
ugh

Status
mt

ettt e

Status MCLG MCL
Reg* (v (oM

(x

™

— e — g e c— . —

ICS

INOR

:

- 0 O O

Aluminum
Antimony

Arsenic

Asbestos (fibersfl > 10um)

ageee
5 58
FTEE
qegSe
73°8
1578
ga%
fE

Beryllium
Boron
Cadmium
Chloramine

Barium

———

Chiorate

Chromium (total)

Copper

Chiorine dioxide
Chilorita

Chiorine

— — ——

)

Cyanide
Fluoride
Lead (at source)

Lead (at t

Molybdenum

Nickel
Nitrate (as N)

Mercury

* Under review.
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REFERENCE & 28 "

NUS CORPORATION AND SUBSIDIARI TELECON NOTE

CONTROL NO. DATE: July 15, 1991 TIME: 3:40p.m.

DISTRIBUTION: General

BETWEEN: Glenn Adams OF: Groundwater Technology Unit | PHONE: (404) 347-3866
USEPA, Region IV, Atlanta, GA

AND: Joan Dupont, Halliburton NUS Corporation
o . 4
9}& "l .)b,c \j‘d""d_ 7//7//

DISCUSSION:

| asked Glenn Adams about the current Federal standard for lead in drinking water. According to the June 7, 1991
Federal Register, the current standard is an action level of 15 ug/! for lead. This action level applies to public water
systems (PWS). These PWS are required to sample the water at a certain number of residences, collecting a 1 liter,
first-draw sample at the tap. If a certain percentage of these residences have 2 15ug/l of lead in their drinking
water, the PWS is required to adjust its treatment for corrosivity.

For Superfund purposes, the old Maximum Contaminant Level (MCL) of S0 ug/! for lead is no longer applicable.
However, since it takes time for PWS to implemented the new standard, they are being allowed to use the MCL for

lead, sampled at the tap, until about October 1992.

Emergency action standards for lead in PWS, indicating an imminent hazard, will go into effect soon. These
standards, called Unreasonable Risk to Health (URTH), will be 20 ppb (ug/l) for children and 30 ppb for adults,
based upon a 0.25 liter, first-draw water sample at the tap.

NUS 067 REVISED 068S
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e o STATE[JN MANAGER ROGER FRANKLIN (NUS)
JECT # 31-369 SHIPWEEK 03/18/31
ILVOA EOOKED 12 DATA RECEIVED / /  FOR 0O GSAMPLES
H20V0A EOOKED €  DATA RECEIVED / /  FOR O SAMPLES
OILEXT BOOKED 11 DATA RECEIVED  / /  FOR O SAMPLES
bEXT EOOKED €  DATA RECEIVED / /  FOR O SAMPLES
LPEST EOOKED 11 DATA RECEIVED  / /  FOR O GAMPLES
PEST EOOKED €  DATA RECEIVED / /  FOR 0 SAMPLES
(LMET EOOKED 11 DATA RECEIVED 05/20/91 FOR 6 GAMPLES
tMET EOOKED €  DATA RECEIVED O05/20/91 FOR 3 SAMPLES
fricy EOOKED 11 DATA RECEIVED O0%#20/91 FOR & SAMPLES
fé}cm BOOKED &  DATA RECEIVED 05720/91 FOR 3 SAMPLES

o ¢

)'LDTHI BOOKED ] DATA RECEIVED FOR 0 SAMPLES

P LOTHE SOOKED O DATA RECEIVED FOR  © SAMPLES

poTH! EOOKED O DATA RECEIVED FOR © SAMPLES

0TH> EBOOKED 0 DATA RECEIVED 7/ FOR

0 SAMPLES
ER1 BOOKED 0 DATA RECEIVED ¢ / FOR O SAMPLES
ER: BOOKED o DATA RECEIVED 7 /  FOR O SAMPLES

BCCLP/ESDY  CLP

|
!
1




UNITED STATES ENVIRONMENTAL PROTECTICON AGENCY
Region IV
Environmental Services Division
College Station Road, Athens, Ga. 30613

*x* X *MEMORANDUMY % % % % %

DATE: 05/11/91
SUBJECT: Results of Metals Analysis;
91-369 NAVTELL
FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these cuvalifiers were required.

1f you have any questions please contact me.

ATTACHMENT

é/[)///




Case Number:_ 16059

Project Number:_91-369

Site: Navtell, Ft. Lauderdale, FL

INORGANIC DATA QUALIFIERS REPORT

30.1%

Element Flag Samples Affected Reason
A. Water
As, Cd, Cu, Pb U All positives >IDL but Baseline instability
<CRDL
Al, Ca, Na, Zn U All positives >IDL but Positives in Blanks
<10X contaminant level
Al J All positives Matrix spike recovery = 133%
Hg J All positives Matrix spike recovery = 170%
R All negatives Blind spike recovery =~ 0%
Se J All Matrix spike recovery =
Calibration curve r <.995
B. Soil
As, Cd, Cu, Pb U All positives >IDL but Baseline instability
<CRDL
Al, Ca, Ni, Na, U All positives >IDL but Positives in blanks
Zn <10X contaminant level
Hg J All positives Matrix spike recovery = 155.8%
R All negatives Blind spike recovery = 0%
Se J All Calibration curve r <.995



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS., GA. 05/10/91
METALS DATA REPORT
¥%% £ ¥ ¥ X ¥ % X ¥X X X X X ¥ %X X X % ¥ ¥ X ¥ ¥ X X ¥ %X %X X ¥ ¥ %X %X %X ¥ %X %X % %X X £ ¥ X X %X X ¥ ¥ X X ¥ X £ %X X % %X X £ X %X % X XX%
tx PROJECT NO. 91-369 SAMPLE NO. 56288 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY. M COHEN *%
% SOURCE - NAVTELL CITY: FT LAUDERD ST: FL %%
* % STATION ID: PB-01 COLLECTION START: 03/20/91 0700 STOP: 00/00/00 *x
¥ CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM29 x*
*% ¥
TX* ¥ ¥ ¥ % ¥ ¥ * X ¥ X X X ¥ X ¥ ¥ ¥ X ¥ ¥ X ¥ ¥ ¥ % ¥ F %X X X X ¥ X % ¥ X X *X ¥ ¥ X ¥ ¥ ¥ X %X ¥ ¥ X ¥ X ¥ ¥ % %X ¥ ¥ % %X X ¥ ¥ ¥X%

UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

130U4 ALUMINUM 8u MANGANESE
12U ANT IMONY 0.20UR MERCURY
2V ARSENIC 5y NICKEL
44 BARIUM 3000 POTASSIUM
1U BERYLLIUM 3uJ SELENIUM
2y CADMIUM 3u SILVER
21000 CALCIUM 39000 SODIUM
50 CHROMI UM 204 THALLTUM
3U COBALT NA TIN
2V COPPER 3u VANADIUM
53 IRON 6U ZINC
6 LEAD
6000 MAGNESIUM
+++REMARKS** * *x+REMARKS***
*x2FOOTNOTES**»

*A-AVERAGE VALUE *NA-NOT ANA{YZED *NAI-INTERFERENCES sJ-ESTIMATED VALUE +N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND AMALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/10/91
METALS DATA REPORT
XXX £ £ ¥ X X % X X B % £ * % £ £ ¥ % £ X X ¥ X X X £ £ K X 5 K K £ % £ X X & £ ¥ % X X £ X E X T F XK £ ¥ £ X ¥ K % E K % £ %X K KRE
i PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BV M _COHEN tx
xx SOURCE : NAVTELL CITY: FT LAUDERD FL L
o STATION ID: $5-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 s
*x CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM30 ¥
x%x %
*¥E¥ ¥ ¥ ¥ ¥ ¥ X % % % T ¥ % % X %X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ X * X ¥ ¥ %X % %X ¥ ¥ ¥ ¥ ¥ % ¥ ¥ ¥ ¥ X T X ¥ %X %X ¥ X ¥ X X ¥ X %X X ¥ ¥ x ¥ x % *¥%*

MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS

1400 ALUMINUM 11 MANGANE SE
2.6V ANTIMONY 0.11UR MERCURY
1U ARSENIC 2U NICKEL
7.2 BARIUM 57 POTASSIUM
0.22u BERYLLIUM 0.65UJ SELENIUM
0.43U CADMIUM 0.65V SILVER
150000 CALCIUM 350U SODIUM
3.9 CHROMIUM 0.43V THALLIUM
0.65U COBALT NA TIN
2U COPPER 4.9 VANADIUM
780 IRON Sy ZINC
2 LEAD 1" PERCENT MOISTURE
700 MAGNESIUM
*+tREMARKS ## ++xREMARKS s x =
*ssFOOTNOTES**+

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
«K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIM

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALVSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD., ATHENS. GA.

METALS DATA REPORT

2% ¥ ¥ X X ¥ ¥ ¥ ¥ X ¥ %X X X X ¥ %X ¥ X X X X X % %X ¥ X ¥ X X X %X £ X X % ¥ % %X X X %X % % % ¥ ¥ ¥ % % X X %X %X %X %X X X % % % %X %X %%%

05/10/91

*x
%
* %
x¥
* %

% PROJECT NO. 91-369 SAMPLE NO. 56280 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN

% SQURCE : NAVTELL CITY: FT LAUDERD ST: FL

*x STATION ID: S5B-01 COLLECTION START: 03/20/91 1145  STOP: 00/00/00

xr CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM31

xx

*¥x *¥ X ¥ ¥ X ¥ x ¥ X %X ¥ ¥ ¥ %X ¥ ¥ ¥ ¥ ¥ ¥ X ¥ X X ¥ ¥ X %X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %X % ¥ ¥ ¥ % * ¥ %X ¥ % % ¥ ¥ X % ¥ ¥ ¥ ¥ X X X X ¥ ¥ X%%
MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS

1200 ALUMINUM 3.2 MANGANESE

2.6V ANT IMONY 0.09UR MERCURY

1U ARSENIC 2U NICKEL

3.1 BARIUM 30U POTASSIUM

0.21U BERYLLIUM 0.64UJ SELENIUM

0.43V CADMIUM 0.64U SILVER

66000 CALCIUM 130U SODIUM

4.2 CHROMIUM 0.43u THALLIUM

0.64U COBALT NA TIN

1Y COPPER 1.9 VANADIUM

660 IRON 4U ZIN

2.4 LEAD 09 PERCENT MOISTURE

240 MAGNESIUM

*s sREMARKS * + =+ *+*REMARKS+++

*+sFOOTNOTES* =+

*A—-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES =J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/10/91
METALS DATA REPORT
%% % ¥ %X %X ¥ ¥ X ¥ X %X ¥ % %X %X ¥ ¥ ¥ ¥ % %¥ %X X ¥ ¥ ¥ ¥ X %X %X ¥ ¥ %X %X % ¥X %X %X ¥ %X X %X X ¥ ¥ %X X X %X X % X % % X % % %X %X ¥ ¥ %X %X X%¥%
s+  PROJECT NO. 91-369  SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M _COHEN *+
*+  SOURCE: NAVTELL CITY: FT LAUDERD ST: FL s
»+  STATION ID: SS-02 COLLECTION START: 03/20/91 1015 STOP: 00/00/00 s
++  CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM32 s
L 2 3 * X
*¥X%¥ * ¥ % * ¥ T % ¥ ¥ ¥ ¥ X X X ¥ X X X ¥ 2T ¥ ¥ %X %X ¥ % * ¥ X %X %X ¥ * X %X X X X % ¥ ¥ ¥ %X X ¥ X ¥ ¥ ¥xX %X ¥ %X X X % £ %X £ ¥ X * ¥ %X%%

MG /KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS

1700 ALUMINUM 11 MANGANE SE
3U ANT IMONY 0.13UR  MERCURY
2U ARSENIC 120 NICKEL
11 BARIUM 79 POTASSIUM
0.2%U BERYLL IUM 0.7200  SELENIUM
0.500 CADMIUM 0.740 SILVER
75000 CALCIUM 180U SODIUM
7.6 CHROMI UM 0.48U THALLTUM
0.74U COBALT NA TIN
4y COPPER 2.3 VANADI UM
390 1RON 10U ZINC
3.9 LEAD 20 PERCENT MOISTURE
250 MAGNES TUM
++xREMARKS+# * +++REMARKS *++
+3+FOOTNOTES* *+

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L—-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENY SYSTEM
EPA-REGION IV ESD. ATHENS. GA.

METALS DATA REPORT

*X% X X % ¥ X X ¥ % X X X ¥ ¥ X X %X %X %X ¥ ¥ %X ¥ % X X % ¥ X %X ¥X X ¥ X % ¥ X ¥ X £ % %X % %X %X %X X ¥ X ¥ X X ¥ ¥ X 3% £ X %X X % %X X ¥X%%

05/10/91

*%
x*
%
X
*x

L4 PROJECT NO. 91-369 SAMPLE NO. 56292 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY M COHEN

x¥ SOURCE : NAVTELL CITY: FT LAUDERD FL

*x STATION ID: SB-02 COLLECTION START. 03/20/91 1255 STGP: 00/00/00

X% CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM33

xx

FEF ¥ X X ¥ X X £ ¥ X 3 ¥ X ¥ ¥ ¥ ¥ ¥ ¥ X X ¥ E ¥ X ¥ ¥ ¥ T ¥ ¥ ¥ F ¥ % ¥ %X ¥ X £ ¥ £ ¥ ¥ ¥ ¥ % % % £ X X ¥ X % X %2 X ¥ % ¥ % % ¥3%
MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS

1400 ALUMINUM 8.4 MANGANESE

2.7Y ANTIMONY 0.10UR MERCURY

0.45U ARSENIC 2U NICKEL

6.4 BARIUM 28U POTASSIUM

0.23U BERYLL IUM 0.67UJ SELENIUM

0.45U CADMIUM 0.68U SILVER

140000 CALCIUM 280U SODIUM

4.6 CHROMIUM 0.45y THALLIUM

2u COBALT NA TIN

2U COPPER 2.5 VANADIUM

800 IRON QU

3.% LEAD 12 PERCENT MOISTURE

580 MAGNESIUM

2 *REMARKS 2 x % **x *REMARKS* =%

*xxFOOTNOTES**x

sA-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K=ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
+U-MATERTAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD., ATHENS, GA. 05/10/91
METALS DATA REPORT
*X%¥% %X %X %X % %X ¥ ¥ %X ¥ X % %X % % X X %X X ¥ X ¥ %X X % X % %X %X X %X % % X %X ¥ %X %X % % %X %X X X X %X %X ¥ % %X % % ¥ X %X %X ¥ %X X % X ¥ X %¥%%
xx PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN s
% SOURCE : NAVTELL CITY: FT LAUDERD ST: FL %
*s STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 *3
xx CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM35 * %
% * X
£¥% ¥ ¥ ¥ * % ¥ ¥ X ¥ ¥ X ¥ ¥ ¥ %X ¥ ¥ ¥ ¥ ¥ % F X ¥ % X X ¥ ¥ ¥ X ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ X X ¥ X ¥ X X % %X 2 ¥ ¥ X % %X ¥ X ¥ ¥ ¥ X X X%X¥

MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS

1200 ALUMINUM 18 MANGANESE
3.3U ANT IMONY 0.14UR MERCURY
2V ARSENIC 1.4Y NICKEL
8.8 BARIUM 70 POTASSIUM
0.27U BERYLLIUM 1UJ SELENIUM
0.55U CADMIUM 0.82V SILVER
86000 CALCIUM 210U SODIUM
3.2 CHROMIUM 0.58U THALLIUM
2U COBALT NA TIN
7U COPPER 2.7 VANADIUM
1800 IRON 20U ZINC
8.9 LEAD 30 PERCENT MOISTURE
420 MAGNESIUM
** xREMARKS * * » *x*REMARKS **+
*+x*FOOTNOTES*++

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER 1S THE MINIMUM QUANTITATION LIMIT,

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/10/91
METALS DATA REPORT
X% X % ¥ X % ¥ ¥ x X % %X % ¥ ¥ % X %X X % % ¥ ¥ ¥ % X %X ¥ %X ¥ % %X ¥ %X %X % %* % % %X ¥ ¥ X X % % ¥ %X X ¥ %X X %X % X ¥ %X ¥ %X %X %X ¥ X XXX
*x PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN s
*x SOURCE: NAVTELL CITY: FT LAUDERD ST: FL %
*x STATION ID: SB-03 COLLECTION START: 03/20/91 1405 STOP: 00/00/00 %
xx CASE NUMBER: 16050 SAS NUMBER: MD NUMBER: AM36 *x
% xx
*¥¥¥*¥ %x ¥ ¥ X ¥ ¥ X %X X ¥ ¥ ¥ %X %X % ¥ ¥ ¥ ¥ ¥ ¥ % 2 % ¥ ¥ ¥ X X % ¥ ¥ X ¥ ¥ %X %X ¥ % ¥ ¥ ¥ X ¥ X ¥ ¥ X ¥ ¥ * T X X X %X ¥ ¥ ¥ % ¥ ¥ XX

MG/KG ANALYTICAL RESULTS MG/KG ANALYTICAL RESULTS

1800 ALUMINUM 4.7 MANGANESE
2.6U ANT IMONY 0.09UR MERCURY
0.45U ARSENIC 1.1V NICKEL
4.2 BARIUM 62 POTASSIUM
0.22U BERYLLIUM 0.68UJ SELENIUM
0.44Y CADMIUM 0.65V SILVER
70000 CALCIUM 1400 SODIUM
5.2 CHROMIUM 0.45U THALLTIUM
0.65U COBALT NA TIN
0.44U COPPER 2.3 VANADIUM
1000 IRON 5U ZINC
3.3 LEAD 12 PERCENT MOISTURE
250 MAGNESIUM
*+ *REMARKS* = *+ *REMARKS
*2xFOOTNOTES* 2+

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
sK~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L—ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R—QC INDICATES THAT DATA UNUSABLE. COMPGUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/10/91
METALS DATA REPORT
*¥%X%X ¥ X X X % X %X X % X ¥ X ¥ X X ¥ X %X ¥ % X % %X X % ¥ X X % ¥ % % % ¥ % %X X X X % %X ¥ X %X % X % X X ¥ X X X X X X %X % ¥ % %X % %X%%
xx PROJECT NO. 91-369 SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY M COHEN %
xs SOURCE: NAVTELL CITY: FT LAUDERD =
*s STATION ID: MW-01 COLLECTION START: 03/20/91 1630 STGP:. 00/00/00 %4
*x CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM34 *F
%X X%
*T¥¥X ¥ ¥ X ¥ X ¥ ¥ ¥ X X ¥ X ¥ %X X ¥ X ¥ X ¥ %X £ T X %X ¥ ¥ T ¥ ¥ X ¥ X ¥ X % X X ¥ X ¥ ¥ X X ¥ ¥ ¥ ¥ x ¥ ¥ ¥ ¥ ¥ X X X ¥ ¥ ¥ ¥ ¥ ¥%%

UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

5900J ALUMINUM 30 MANGANESE
120 ANT IMONY 0.20UR MERCURY
3y ARSENIC qu NICKEL
120 BARIUM 3600 POTASSIUM
1 BERYLLIUM 15UJ SELENIUM
11 CADMIUM 3U SILVER
2100000  CALCIUM 41000 SODIUM
26 CHROMIUM 2Ud THALLIUM
3U COBALT NA TIN
6U COPPER 19 VANADIUM
5800 IRON 40U ZINC
13 LEAD
6000 MAGNESTUM
* ¢ *REMARKS % * *+sREMARKS***
++*FOOTNOTES*x»

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES =*J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN s=L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/10/91
METALS DATA REPORT
*X% X ¥ % %X % %X X X ¥ X % X %X ¥ %X % %X ¥ %X ¥ ¥ X ¥ X X % ¥ X %X ¥ % % ¥ ¥ ¥ ¥ X X ¥ ¥ X ¥ % ¥ ¥ %X ¥ % ¥ X %X %X ¥ X %X ¥ %X %X % ¥ ¥ X X%X%
s+  PROJECT NO. 91-369  SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA  PROG ELEM: NSF  COLLECTED BY: M_COHEN et
*+  SOURCE: NAVTELL CITY: FT LAUDER ST: FL *s
sx  STATION ID: MW-02 COLLECTION START: 03/20/91 1435 STOP: 00/00/00 s
sx  CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM37 -
% x¥*
*¥X% X % ¥ X ¥ * X ¥ ¥ ¥ ¥ X X ¥ X ¥ X ¥ %X ¥ X X X ¥ % %X X ¥ ¥ ¥ ¥ X ¥ % X % %X ¥ ¥ ¥ ¥ ¥ X ¥ £ % ¥ X ¥ ¥ %X * ¥ ¥X X ¥ ¥ ¥ %X ¥ ¥ ¥ 2%

UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

17000J°  ALUMINUM 83 MANGANE SE
120 ANT IMONY 0.20UR  MERCURY
40 ARSENIC 10 NICKEL
150 BARIUM 6400 POTASSIUM
10 BERYLLIUM 1504 SELENIUM
2U CADMIUM 30 SILVER
2200000  CALCIUM 53000 SODIUM
55 CHROMIUM 204 THALLTUM
5U COBALT NA TIN
20U COPPER 26 VANADIUM
16000 TRON 60U ZINC
25 LEAD
7800 MAGNESTUM
+# *REMARKS * * » +++REMARKS * # *
2+ 2 FOOTNOTES# + »

*A-AVERAGE VALUE sNA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL—ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

+U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV
Environmental Services Divisicn
College Station Road, Athens, Ga. 30613

*x*** MEMORANDUM* * % x % %

DATE: 05/11/91

SUBJECT: Results of Specified Analysis;
91-369 NAVTELL
FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certair. data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers were required.

If you have any questions please contact me.

ATTACHMENT

Sidb/ DAD
MEREMIE;
|

" LAY 109

=PA - REGION I

v = o~




Case Number:_ 16059

Project Number:_91-369

Site:_Navtell, Ft. Lauderdale, FL

INORGANIC DATA QUALIFIERS REPORT

Element Flag Samples_Affected Reason
A, Water
As, Cd, Cu, Pb U All positives >IDL but Baseline instability
<CRDL
Al, Ca, Na, Zn U All positives >IDL but Positives in Blanks
<10X contaminant level
Al J All positives Matrix spike recovery = 133%
Hg J All positives Matrix spike recovery = 170%
R All negatives Blind spike recovery = 0%
Se J All Matrix spike recovery = 30.1%
Calibration curve r <.995
B, Soil
As, Cd, Cu, Pb U All positives >IDL but Baseline instability
<CRDL
Al, Ca, Ni, Na, U All positives >IDL but Positives in blanks
Zn <10X contaminant level
Hg J All positives Matrix spike recovery = 155.8%
R All negatives Blind spike recovery = 0%
Se J All Calibration curve r <.995



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

X% ¥ ¥ ¥ % ¥ ¥ ¥ ¥ X %X %X % X ¥ %X X % ¥ ¥ ¥ ¥ X X X ¥ ¥ ¥ ¥ ¥ X %X %X ¥ X X % ¥ % X %X % % % ¥ % ¥ %X ¥ ¥ ¥ %X % ¥ X X ¥ ¥ X % %X X %X %%

*x PROJECT NO. 91-369 SAMPLE NO. 56288 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN **
* % SOURCE: NAVTELL CITY: FT LAUDERD ST: FL *x
AL STATION ID: PB-01 COLLECTION START: 03/20/91 0700 STOP: 00/C0/00 *x
3 CASE .NO.: 16059 SAS NO.: D. NO.: MD NO: AM29 **
*x %%
XEX X X X ¥ X X %X % £ ¥ ¥ £ ¥ T £ £ £ ¥ X X X X ¥ X X X % ¥ ¥ % F £ £ £ ¥ ¥ T X X X K X X K X *E X T ¥ K % £ ¥ £ F ¥ ¥ K K X X % X¥%

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

*3sxFOOTNOTES**»
*A-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES +J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

*X¥X X X ¥ ¥ * ¥ %X ¥ X X ¥ %X ¥ £ ¥ X X ¥ X %X X ¥ ¥ X ¥ ¥ X ¥ X %X %X ¥ X X ¥ ¥ X X X %X X %X ¥ X % ¥ ¥ ¥ ¥ %X £ X X ¥ ¥ %X X X ¥ ¥ X X ¥%¥%x

** PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLLECTED BY: M _COHEN %
3 SOURCE: NAVTELL CITY: FT LAUDERD ST. FiL *2
*x STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 s
xx CASE .NO.: 16059 SAS NO. : D. NO.: AM30 MD NO: AM30 %

*x *x
**¥ ¥ * ¥ ¥ ¥ ¥ ¥ X %X ¥ £ ¥ ¥ ¥ ¥ X %X ¥ %X X ¥ ¥ ¥ ¥ X X % £ ¥ ¥ X ¥ ¥ X ¥ X ¥ %xXx ¥ %¥ ¥ ¥ ¥ X ¥X X ¥ ¥ % * ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X X X%K%*

RESULTS UNITS PARAMETER
5.5U MG/KG CYANIDE

*3+FOOTNOTES* **
sA—AVERAGE VALUE +NA-NOT ANALYZED sNAI-INTERFERENCES sJ~ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL wAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA.

SPECIFIED ANALYSIS DATA REPORT

$¥X % % X ¥ ¥ ¥ %X %X ¥ X X %X % ¥ £ X X X %X X % ¥ % ¥ %X X ¥ % %X %X ¥ ¥ ¥ % %X ¥ %X % %X ¥ ¥ ¥ X % ¥ % % % ¥ %X %X ¥ X %X X ¥ X X % ¥ %X %X %X%%

%
**
¥ x
%
%

PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN

SOURCE : NAVTELL CITY:. FT LAUDERD ST: FL

STATION ID: SB-O1 COLLECTION START: 03/20/91 1145 STOP: 00/00/00
AM31 MD NO: AM31

CASE .NO.: 16059 SAS NO. : D. NO.:

RESULTS UNITS PARAMETER
4.8U MG/KG CYANIDE

*xxFOOTNOTES*x=
*A-AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K—ACTUAL VALUE 1S KNOWN 7O BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

05/10/91

x X
4%
* ¥
%
%

*xX % % ¥ ¥ %X ¥ ¥ ¥ ¥ X ¥ % ¥ ¥ X ¥ %x % ¥ ¥ ¥ ¥ ¥ ¥ ¥X % % ¥ ¥ ¥ X %X % X ¥ %X ¥ ¥ X %X X ¥ X % x ¥ ¥ ¥ ¥ %X ¥ X % %X ¥ ¥ X X X ¥ ¥ X XXX




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

¥%¥%X X X ¥ X ¥ ¥X X X X ¥ ¥ %X ¥ X ¥ %X ¥ X ¥ X ¥ ¥ ¥X £ %X %X %X 2 ¥ X ¥ X X X ¥ ¥ ¥ ¥ ¥ ¥ X X X %X X ¥ X %X % % % £ % ¥ X %X %X X %X X % % ¥%%X

*x PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN *%*
*% SOURCE . NAVTELL CITY:. FT LAUDERD ST: FL *+
*r STATION ID: S5S-02 COLLECTION START: 03/20/91 1015  STOP: 00/C0/00 *x
=% CASE .NO.: 16059 SAS NO. : D. NO.: AM32 MD NO: AM32 **
xx x%x

*Xx¥ X ¥ X % ¥ %X X X % ¥ ¥X ¥ X X ¥ ¥ X ¥ X %X ¥ %X %X % % x¥ ¥ ¥ ¥ ¥ X ¥ %X % ¥ % X xX %X %X %X %X ¥ % ¥ ¥ %X ¥ %X ¥ %X ¥ ¥ *¥ ¥ ¥ X X %X %X *¥ ¥ *X%%¥

RESULTS UNITS PARAMETER
5.9U MG/KG CYANIDE

«23xFOOTNOTES**=
sA-AVERAGE VALUE *NA-NOT ANALYZED sNAT-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U—MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA—-REGION IV ESD, ATHENS. GA.

SPECIFIED ANALYSIS DATA REPORT

*X¥% X ¥ %X ¥ ¥ X ¥ X ¥ X £ X ¥ ¥ ¥ X % ¥ ¥ ¥ ¥ ¥ %X ¥ ¥ %X X ¥ ¥ % ¥ ¥ X ¥ ¥ ¥ X % ¥ ¥ ¥X % ¥ ¥ X ¥ %X ¥ ¥ ¥ X ¥ ¥ ¥ %X ¥ ¥ ¥X ¥ %X ¥ ¥ ¥%%

L R
**x
Y
x¥
¥

PROJECT NO. 91-369 SAMPLE NO. 56292 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN

SOURCE: NAVTELL CITY. FT LAUDERD ST: FL

STATION ID: 5B-02 COLLECTION START: 03/20/91 1255 STOP: 00/00/00
CASE .NO.: 16059 SAS NO. : D. NO.: AM33 MD NO: AM33

05/10/91

T
4%
* ¥
* %
%

XxX% ¥ %X X X X X X ¥ ¥ ¥ X X X ¥ X ¥ ¥ ¥ ¥ %X ¥ X %X ¥ ¥x ¥ ¥ %X X %X ¥ ¥ % ¥ ¥ ¥ X X X ¥ %X % ¥ %X ¥ ¥ ¥ ¥ %X %X %X X ¥ ¥ ¥X X X X X £ X X XXX¥

RESULTS UNITS PARAMETER
5.3U MG/KG CYANIDE

*x*sFOOTNOTES*=*¢
sA-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES _*J-ESTIMATED VALUE _sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

%% ¥ ¥ ¥ ¥ ¥ X ¥ £ X ¥ X ¥ ¥ %X ¥ X ¥ ¥ ¥ ¥ % %X ¥ ¥ %X X % X ¥ ¥ ¥ X ¥ ¥ X ¥ %X %X ¥ X % X * ¥ %X ¥ ¥ X ¥X X ¥ ¥ X ¥ X £ %X X X %X %X X ¥%X¥X

%% PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M_COHEN **
x4 SOURCE : NAVTELL CITY: FT LAUDERD ST: FL **
*x STATION 1ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 *x
xx CASE .NO.: 16059 SAS NO. : D. NO.: AM35 MD NO: AM35 *x

% *%x
*X% x %X ¥ ¥ %X ¥ X ¥ ¥ x ¥ ¥ ¥ ¥ X ¥X ¥ ¥ X ¥ ¥ %X ¥xX ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ X ¥ ¥ %X % * ¥ ¥ ¥ ¥ ¥ ¥ X %X x ¥ % %X ¥ % %X ¥ X X ¥ X %X * ¥ ¥X¥¥X

RESULTS UNITS PARAMETER
6.9U MG/KG CYANIDE

**xsFOOTNOTES++
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES _*J-ESTIMATED VALUE _*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

¥X¥ X %X ¥ X X ¥ ¥ X X X X ¥ X X ¥ X X X ¥ x ¥ ¥ %X % ¥ X X X %X ¥ X X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ X % ¥ ¥ %X % %X ¥ % £ % %X ¥ ¥ %X %X ¥ X X X %X X ¥%%x

hihd PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN b
*x SOURCE: NAVTELL CITY. FT LAUDERD ST: FL LR
*x STATION ID: SB-03 COLLECTION START: 03/20/91 1405 STOP: 00/00/00 *x
*%* CASE _NO.: 16059 SAS NO. : D. NO.: AM36 MD NO: AM36 %
R 3 *¥

XXX ¥ X ¥ X ¥ X % %X %X ¥ ¥ ¥ X X X ¥ ¥ x ¥ ¥ ¥ ¥ ¥ ¥ %X X ¥ % ¥ ¥ ¥ X ¥ ¥ ¥ ¥ X %X X X X %X ¥ ¥ ¥ *¥ ¥ ¥ X ¥X ¥ X ¥ ¥ ¥ %X ¥ ¥ X ¥X % %X ®£%x%

RESULTS UNITS PARAMETER
5.6U MG/KG CYANIDE

*xxFOOTNOTES**=
*A—AVERAGE VALUE «NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE =N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN s*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

*X%¥ ¥ ¥ ¥ ¥ ¥ X ¥ X ¥ ¥ ¥ ¥ ¥ X X X X X %X £ %X %X ¥ X ¥ X % ¥ %X ¥ X X X X X ¥ %X X % % % X % % % % ¥ X X X ¥ ¥ ¥ X %X ¥ %X £ % ¥ ¥ ¥ (X%

= PROJECT NO. 91-369 SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN xx
»x SOURCE: NAVTELL CITY:. FT LAUDERD ST: FL * ¥
0 STATION ID: MW-01 COLLECTION START: 03/20/91 1630 STOP: 00/00/C0 tx
*x CASE .NO.: 16059 SAS NO.: D. NO.: AM34 MD NO: AM34 xx

% x%
*%XX ¥ %X ¥ ¥ X ¥ ¥ %X ¥ ¥ X X ¥ ¥ ¥ %X ¥X ¥ ¥ ¥ ¥ ¥ £ X X X %X X X X %X %X %X % % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %X X X ¥ %X X %X %X ¥x %X %X ¥ ¥ ¥ %X ¥ ¥%XX

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

s33FOOTNOTES* =
*A—AVERAGE VALUE +*NA-NOT ANALYZED sNAT-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN +L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*(J-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

£X% X X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ X ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X ¥ ¥ X ¥ ¥X ¥ X %X X ¥ ¥ ¥X ¥ ¥ ¥ ¥ ¥ ¥ X ¥ X ¥ X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ X X %X % %X % ¥ X*¥%*

*% PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M _COHEN b
*x* SOURCE: NAVTELL CITY: FT LAUDERD ST: FL +4
xx STATION ID: MwW-02 COLLECTION START: 03/20/91 1435 STOP: 00/00/00 **
L CASE .NO.: 16059 SAS NO.: D. NO.: AM37 MD NO: AM37 %
* % **x

*XX%x ¥ X X %X X ¥ ¥ %X X X ¥ X X X X ¥ X X ¥ ¥ %X X %X ¥ ¥ X ¥ ¥ %X ¥ ¥ ¥ %X ¥ X ¥ X ¥ ¥ ¥ % ¥ ¥ X % ¥ ¥ ¥ ¥ ¥ X X ¥ X X ¥ ¥ %X ¥ ¥ ¥ ¥ %x%

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

sx3sFOOTNOTES* =+
*A-AVERAGE VALUE «NA—-NOT ANALYZED *NAI-INTERFERENCES s*J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*sU-MATERTAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



oo ] PG 2 IAF

SITE NAVTELL (FIT) STATE FL MANAGER ROGER FRANKLIN ONUS)
PROJECT # 91-3&% SHIPWEEK Q&/18/91

S80ILVDA BOOKED iz DATA RECEIVED 0&5/04/91  FOR 7 DAMPLES

‘:VUA BOOKED & DaTa RECEIVED O&/704/731  FOR 3 SAMPLES

BILEXT BOOKED 11 DATA RECEIVED 06/04/91 FOR 6 GSAMPLES
HEOEXT BUGKED &  DATA RECEIVED 0G/0%/%1 FOR 2 SAMPLES
SOILPEST ‘BOOKED 11 DATA RECEIVED 06/04/91 FOR 6 SAMPLES

HROPEST BOOKED & DATA RECEIVED 0O&/04/91 FOR 3 SAMPLES

5

I ILMET BOOKED 11 DATA RECEIVED 05/z20/31  FOR & SAMPLES

2

o

HOMET BOOKED 6 DATA RECEIVED 0S/30/91 FOR 5 GAMPLES

SOILCN BOOKED 11 DATA RECEIVED O5/20/31 FOR & SAMPLED

H20CN BOOKED & DATA RECEIVED oOS/z0/91  FOR S SAMPLES

&

LOTHI BOOKED 0 DATA RECEIVED /o FOR O SAMPLES
LOTHZ BOOKED 0 DaTa RECEIVED ;7 FOR 0 BAMPLED
SboTH! BOOKED O DaTA RECEIVED ;oS FOR O SAMPLED
WOTH: BOOKED o DaTa RECEIVED /s FOR O SAMPLEE
f1'\’1 BOOKED O DaTa RECEIVED VA FOR o SAMPLES
_iRE BOOKED 0 DaTA RECEIVED A FOR 0 SAMPLES

{CLP/ESD)  CLP

BRKS




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV
Environmental Services Division
College Sta-ion Road, Athens, Ga. 30613

*k* ¥k MEMORANDUM** **xx%

DATE: 05/24/91

SUBJECT: Results of Purgeable Organic Analysis;
91-369 NAVTELL
FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certair. data qualifiers
may have been placed on the data. Attached i« a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers were required.

If you have any questions please contact me.

ATTACHMENT

L



ORGANIC DATA QUALIFIER REPOCRT

Case Number 16059 Project Number 91-369 SAS Number
Site 1.D. NAVTELL, Ft. Lauderdale, FL
Flag

Affected Samples Compound or Fraction Used Reason

Volatiles

56293 1,1,1-trichloroethane J low internal standard areas
carbon tetrachloride J low internal standard areas
vinyl acetate J low internal standard areas
bromodichloromethane J low internal standard areas
1,2-dichloropropane J low internal standard areas
cis and trans 1,3-dichloropropene J low internal standard areas
trichlorocethene J low internal standard areas
dibromochloromethane J low internal standard areas
1,1,2-trichloroethane J low internal standard areas
benzene J low internal standard areas
bromoform J low internal standard areas
4-methyl-2-pentanone J low internal standard areas
2-hexanone J low internal standard areas
tetrachloroethene J low internal standard areas
1,1,2,2-tetrachloroethane J low internal standard areas
toluene J low internal standard areas
chlorobenzene J low internal standard areas
ethylbenzene J low internal standard areas
styrene J low internal standard areas
xylene (total) J low internal standard areas

56295, 56300 trichloroethene J less than quantitation limit

56300 benzene J less than quantitation limit

56302 acetone J greater than quantitation limit

Extractables

56289, 56290, 56292 nitrobenzene R unacceptable QC recovery

56293, 56294 naphthalene R unacceptable QC recovery
2-methylnaphthalene R unacceptable QC recovery
acenaphthylene J low QC recovery

56291 all extractables R sample extracted over 30 days

after date of sampling

56295, 56300 chrysene J low QC recovery

56301 di-n-butylphthalate J low QC recovery

Pesticides

56291 heptachlor epoxide J <quantitation limit
dieldrin J <quantitation limit
4,4’ -DDT J ‘<quantitation limit
alpha-chlordane J <quantitation limit
gamma-chlordane J <quantitation limit
all other pesticides R excessive extraction holding time




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91
PURGEABLE ORGANICS DATA REPORT
X% ¥ X ¥ x ¥ ¥ ¥ X ¥ ¥ X ¥ X %X X ¥ X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ £ ¥ ¥ X %X ¥ X X ¥ X ¥ ¥X X ¥ ¥ X X ¥ X ¥ X X £ ¥ X X ¥ ¥ X ¥ X%X%
xx  PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BV M COHEN *s
+r  SOURCE: NAVTELL CITY: FT LAUD .
+x  STATION ID: SS-01 COLLECTION START 03/20/91 1035 STOP: 00/00/00 £x
xy rx
s+  CASE NO.: 16059 SAS NO. : D. NO.: AM30 xx
YE¥¥ ¥ ¥ ¥ ¥ ¥ ¥ X X ¥ ¥ X X ¥ X ¥ ¥ ¥ X ¥ ¥ ¥ X ¥ £ X ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X ¥ ¥ ¥ X ¥ ¥ ¥ ¥ X ¥ ¥ X ¥ X¥X
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
9U  CHLOROMETHANE 5y 1,2-DICHLOROPROPANE
SU  BROMOME THANE SU  CIS-1,3~DICHLOROPROPENE
9U  VINYL CHLORIDE S5y TRICHLOROE THENE ( TRICHLOROE THYLENE )
SU  CHLOROETHANE SU  DIBROMOCHLOROME THANE
9y METHYLENE CHLORIDE S0  1,1,2-TRICHLOROE THANE
9U ACETONE SU  BENZENE
SU  CARBON DISULFIDE Sy  TRANS—1.3-DICHLOROPROPENE
S0 1.1-DICHLOROETHENE(1,1-DICHLOROE THYLENE) SU  BROMOFORM
SU  1.1-DICHLOROE THANE 9U  METHYL ISOBUTYL KETONE
50 1.2-DICHLOROETHENE (TOTAL) 9U  METHYL BUTYL KETONE
5U CHLOROFORM 50  TETRACHLOROE THENE ( TE TRACHLOROE THYLENE)
5y 2-DICHLOROE THANE Sy  1.1.2,2-TETRACHLOROE THANE
au METHVL ETHYL KETONE g TOLUENE
5U 1=~TR1CHLOROE THANE SU  CHLOROBENZENE
5y CARBON TETRACHLORIDE SU  ETHYL BENZENE
SU  BROMODICHLOROME THANE S5U  STYRENE

Su TOTAL XYLENES
9 PERCENT MOISTURE

*+ sREMARKS* x » *x*REMARKS*x*

sx3FOOTNOTES*x
*A—AVERAGE VALUE *NA-NOT ANALYZED sNAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERTAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/23/91

PURGEABLE ORGANICS DATA REPORT

*XX%X X ¥ X % % X X X X X %X X ¥ ¥ ¥ X ¥ X ¥ X ¥ X X ¥ ¥ ¥ ¥ ¥ X ¥ X %X %X ¥ %X ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ X ¥ X % X X %X % X ¥ ¥ % X % ¥ £ ¥ %X %X%¥%

X X
xx
xx
¥x
xx

PROJECT NO. 91-369  SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF_ COLLECTED BY: M COHEN ss

SOURCE : NAVTELL CITY: FT LAUDERD ST: FL s

STATION ID: SB-O1 COLLECTION START: 03/20/91 1145  STOP: 00/00/00 s

x¥

CASE NO.: 16059 SAS NO. : D. NO.: AM31 s
*%¥% * ¥ ¥ % ¥ %X %X %X ¥ ¥ ¥ ¥ % %X %X X ¥ % % %X ¥ % ¥ ¥ %X ¥ ¥ ¥ ¥ %X ¥ %X ¥ %X X ¥ % X X ¥ %X ¥ X ¥ ¥ % ¥x % ¥ ¥ % % % X ¥ %X ¥ ¥ ¥ %X X ¥ XXX

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

10U CHLOROMETHANE 50 1,2-DICHLOROPROPANE

10U BROMOME THANE 50  CI1S-1,3-DICHLOROPROPENE

100  VINYL CHLORIDE 50  TRICHLOROE THENE ( TRICHLOROE THYLENE )

10U CHLOROE THANE 50  DIBROMOCHLOROME THANE

30U METHYLENE CHLORIDE 50  1.1,2~TRICHLOROETHANE

40U ACETONE 5U  BENZENE

S5U  CARBON DISULFIDE 5U  TRANS—1,3-DICHLOROPROPENE

SU  1,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE) SU  BROMOFORM

SU  1.1-DICHLOROE THANE 100  METHYL ISOBUTYL KETONE

SU  1.2-DICHLOROETHENE (TOTAL) 100  METHYL BUTYL KETONE

SU  CHLOROFORM 5U  TETRACHLOROE THENE ( TETRACHLOROE THYLENE )

5U  1,2-DICHLOROETHANE SU  1,1,2,2-TETRACHLOROE THANE

10U  METHYL ETHYL KETONE EU  TOLUENE

SU 1,1, 1-TRICHLOROE THANE SU  CHLOROBENZENE

SU  CARBON TETRACHLORIDE 50 ETHYL BENZENE

SU  BROMODICHLOROME THANE 50  STYRENE

5U TOTAL XYLENES
9 PERCENT MOISTURE

***REMARKS*x= ***REMARKS » = »

*xxFOOTNOTES**x

sA-AVERAGE VALUE *NA—-NOT ANALYZED *NAI-INTERFERENCES _*J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91

PURGEABLE ORGANICS DATA REPORT
3‘*‘!.3*t""t*tﬂt‘ti!ttt“t#“‘***3‘3‘tt‘!#*"tt‘#t!‘**tlt*tltt*t*t
xx  PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M COHEN .
»+  SOURCE: NAVTELL CITY: FT LAUDERD ST: FL xx
*»x  STATION ID: S5-02 COLLECTION START: 03/20/91 1015 STOP: 00/00/00 *x
xx xx
*x  CASE NO.: 16059 SAS NO. : D. NO.: AM32 x*
******t*i****3****li***i!’*#*'*#***!t*t**l***'**t¥***#****‘**!******l

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

12U  CHLOROME THANE 6U  1,2-DICHLOROPROPANE

12U BROMOME THANE 6U  CIS-1,3-DICHLOROPROPENE

120  VINYL CHLORIDE 6U  TRICHLOROETHENE ( TRICHLOROE THYLENE )

120  CHLOROE THANE 6U  DIBROMOCHLOROME THANE

30U METHYLENE CHLORIDE 6U  1,1,2-TRICHLOROE THANE

20U ACETONE 6U  BENZENE

6U  CARBON DISULFIDE 6U  TRANS-1,3-DICHLOROPROPENE

6U  1.1-DICHLOROETHENE(1.1-DICHLOROE THYLENE) 6U  BROMOFORM

6U  1.1-DICHLOROE THANE 120  METHYL ISOBUTYL KETONE

60  1.2-DICHLOROETHENE (TOTAL) 120  METHYL BUTYL KETONE

6U  CHLOROFORM 6U  TETRACHLOROE THENE ( TE TRACHLOROE THYLENE )

6U  1,2-DICHLOROE THANE 6U  1,1,2 2-TETRACHLOROE THANE

12 METHYL ETHYL KETONE 6U TOLUENE

6U 1.1, 1-TRICHLOROE THANE 6U  CHLOROBENZENE

60 CARBON TETRACHLORIDE 6U  ETHYL BENZENE

6U  BROMODICHLOROME THANE 6U  STYRENE

6U TOTAL XYLENES
19 PERCENT MOISTURE

*x*REMARKS**x *x*REMARKS® %+

*xxFOOTNOTES*+»
*A—AVERAGE VALUE *NA~-NOT ANALYZED *NAI-INTERFERENCES _*J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERTAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT,
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/23/91
PURGEABLE ORGANICS DATA REPORT
*X%k% %X ¥ X x* % ¥ ¥ X X X % ¥ %X ¥X ¥ ¥ ¥ X %X ¥ ¥ X ¥ £ %X %X ¥ X %X %X X ¥ ¥ ¥ %X %X %X ¥X %X %X % % % %X % ¥ ¥ % ¥ ¥ ¥ %X ¥ X X %X % ¥ % %X %X %X XXX
s+ PROJECT NO. 91-369  SAMPLE NO. 56292 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY M COHEN *x
x+  SOURCE: NAVTELL CITY: FT LAUDERD s
++  STATION ID: SB-02 COLLECTION START: 03/20/91 1255 STOP: 00/00/00 s
LR ] rx
s*  CASE NO.: 16059 SAS NO. : D. NO.: AM33 x%
*¥% ¥ %X % ¥ ¥ * ¥ ¥ ¥ ¥ %X ¥ X ¥ X X ¥ %X %X %X ¥ %X * ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %X X %X ¥ % ¥ %X ¥ ¥ %X % X % X X %X ¥ ¥ %X X % %X ¥ ¥ X %X ¥ ¥ ¥ ¥ X ¥X%X¥X
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
11U CHLOROME THANE SU  1.2-DICHLOROPROPANE
11U BROMOME THANE 50  CIS-1,3-DICHLOROPROPENE
11U VINYL CHLORIDE SU  TRICHLOROE THENE ( TRICHLOROE THYLENE )
110  CHLOROETHANE 50  DIBROMOCHLOROME THANE
40U METHYLENE CHLORIDE 50  1,1,2-TRICHLOROE THANE
SOU  ACETONE SU  BENZENE
S50  CARBON DISULFIDE 5U  TRANS-1,3-DICHLOROPROPENE
SU  1,1-DICHLOROETHENE(1.1-DICHLOROETHYLENE) SU  BROMOFORM
50  1.1-DICHLOROE THANE 110 METHYL 1SOBUTYL KETONE
5U  1.2-DICHLOROETHENE (TOTAL) 11U METHYL BUTYL KETONE
SU  CHLOROFORM 5U  TETRACHLOROE THENE ( TETRACHLOROE THYLENE )
5y , 2-D ICHLOROE THANE 50  1,1,2,2-TETRACHLOROE THANE
170 METHYL ETHYL KETONE 50 TOLUENE
50 1,1.1-TRICHLOROE THANE SU  CHLOROBENZENE
50U  CARBON TETRACHLORIDE 50  ETHYL BENZENE
SU  BROMODICHLOROME THANE SU  STYRENE
S0 TOTAL XYLENES
12 PERCENT MOISTURE
++ +REMARKS*+ * ¥ sREMARKS+# +
++2FOOTNOTES s+

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAT-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

s —ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA.
PURGEABLE ORGANICS DATA REPORT

XXX X ¥ * ¥ ¥ ¥ X % X %X X X X ¥ ¥ * %X %X X X %X % ¥ ¥ ¥ X ¥ %X % X ¥ %X ¥ %X ¥ X ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ X ¥ ¥ % ¥ ¥ X X X ¥ ¥ X %X %X %X %X % %XX%

05/23/91

s+  PROJECT NO. 91-369  SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M _COHEN +s
**+  SOURCE: NAVTELL CITY: FT1 LAUDER ST: FL s
++  STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 x5
xx ¥
*+  CASE NO.: 16059 SAS NO.: D. NO.: AM35 e
*X% ¥ %X x X X X X X ¥ ¥ X x ¥ ¥ ¥ ¥ ¥ %X * ¥ X ¥ ¥ %X X ¥ ¥ ¥ ¥ ¥ %X ¥ *¥ x ¥X ¥ ¥ X ¥ % ¥ ¥ ¥ %X ¥ ¥ ¥ ¥X ¥ X ¥ ¥ %X ¥ %xX ¥ X % ¥ X ¥ X XXX
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
130 CHLOROME THANE 7UJ  1,2-DICHLOROPROPANE
130  BROMOME THANE 7UJ  €15-1,3-DICHLOROPROPENE
130 VINYL CHLORIDE 10J  TRICHLOROE THENE { TRICHLOROE THYLENE )
130 CHLOROE THANE 7UJ  DIBROMOCHL OROME THANE
30U METHYLENE CHLORIDE 70J 1.1, 2-TRICHLOROE THANE
130 ACETONE 7UJ  BENZENE
70 CARBON DISULFIDE 7UJ  TRANS-1,3-DICHLOROPROPENE
70 1,1-DICHLOROETHENE (1. 1-DICHLOROE THYLENE) 7U0J  BROMOFORM
70 1.1-DICHLOROE THANE 13UJ METHYL ISOBUTYL KETONE
70 1.2-DICHLOROETHENE (TOTAL) 1304 METHYL BUTYL KETONE
70 CHLOROFORM 700 TETRACHLOROE THENE (TETRACHLOROE THYLENE)
70 1,2-DICHLOROE THANE 7UJ  1,1,2,2-TE TRACHLOROE THANE
130 METHYL ETHYL KETONE 20y TolukKE
7UJ  1.1.1-TRICHLOROE THANE 7UJ  CHLOROBENZENE
7UJ CARBON TETRACHLORIDE 7UJ ETHYL BENZENE
7UJ  BROMODICHLOROME THANE 7UJ  STYRENE
70J TOTAL XYLENES
29 PERCENT MOISTURE
5% *REMARKS * + = #x *REMARKS + = *
#3xFOOTNOTES*x»

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

PURGEABLE ORGANICS DATA REPORT

X%E%X %X %X X X ¥ X ¥ X & ¥ ¥ ¥ %X % ¥ ¥ X ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ %X £ %X ¥ X ¥ ¥ ¥ ¥ £ %X X X X X % ¥ ¥ %X * % £ X %X X ¥ ¥ ¥ X %X ¥ % X % % %X XXX

EPA-REGION IV ESD, ATHENS. GA. 05/23/91

x*  PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN xx
**  SOURCE: NAVTELL CITY: FT LAUDE ST: FL s
s+x+  STATION ID: SB-03 COLLECTION START 03/20/91 1405 STOP: 00/00/00 i
xx L33
**  CASE NO.: 16059 SAS NO. : D. NO.: AM36 xx
X%k% %X ¥ ¥ %X ¥ ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ % ¥ % %X ¥ ¥ X X ¥ X ¥ kX % ¥ ¥ ¥ %X %X ¥ % % ¥ % ¥ ¥ ¥ %X ¥ ¥ %X % ¥ %X ¥ %X ¥ %X %X X %X ¥ ¥ ¥ %X % %X ¥ ¥ %X%X%
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
150  CHLOROME THANE 7U 1,2—DICHLOROPROPANE
150  BROMOME THANE 70 CIS-1,3-DICHLOROPROPENE
150  VINYL CHLORIDE 7U TRICHLOROETHENE(TRICHLOROETHYLENE)
150  CHLOROETHANE 7U  DIBROMOCHL OROME THANE
30U METHYLENE CHLORIDE 70 1.1.2-TRICHLOROE THANE
20U ACETONE 70 BENZENE
70 CARBON DISULFIDE 70 TRANS-1,3~DICHLOROPROPENE
7U  1.1-DICHLOROETHENE (1, 1-DICHLOROETHYLENE) 7U  BROMOFORM
7U  1.1-DICHLOROE THANE 150  METHYL ISOBUTYL KETONE
7U  1.2-DICHLOROETHENE (TOTAL) 150  METHYL BUTYL KETONE
7U  CHLOROFORM 70 TETRACHLOROETHENE(TETRACHLOROETHYLENE)
7U 1, 2-DICHLOROE THANE 70 .1, 2.2-TETRACHLOROE THANE
150  METHYL ETHYL KETONE 74 TOLUENE
7U 1.1, 1-TRICHLOROE THANE 7U  CHLOROBENZENE
7U  CARBON TETRACHLORIDE 70  ETHYL BENZENE
70 BROMODICHLOROME THANE 70 STYRENE
70 TOTAL XYLENES
41 PERCENT MOISTURE
*+ sREMARKS * ¥ * ***REMARKS ** =
***FOOTNOTES**x

*A—AVERAGE VALUE *NA-NOT ANALYZED *NAT-INTERFERENCES »J-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

*L -ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91

PURGEABLE ORGANICS DATA REPORT
*x%*¥¥ %* ¥ % %X X ¥ %X %X ¥ X ¥ X X %X %X X ¥ %X X X ¥ ¥ X ¥ X ¥ ¥ ¥ ¥ X X X ¥ X ¥ X X X ¥ ¥ X X X X %X ¥ % %X X %X %X %X ¥X X X %X % X ¥ %X ¥ X XXX
s+ PROJECT NO. 91-369  SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA  PROG ELEM: NSF  COLLECTED BY: M COHEN s
x*+  SOURCE: NAVTELL CITY: FT LAUDERD ST: FL s
++  STATION ID: MW-01 COLLECTION START: 03/20/91 1630  STOP: 00/00/00 xe
* % xx
xx  CASE NO.: 16059 SAS NO. : D. NO.: AM34 e
**¥*¥ * ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X ¥ ¥ ¥X %X ¥ ¥ X x X ¥ ¥ ¥ X ¥ *¥ ¥ ¥ ¥ ¥ * ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ *¥ ¥ ¥ *X *¥ %X ¥ ¥ ¥ ¥ *x ¥ ¥ ¥ ¥ %X ¥ ¥ ¥ %X ¥ ¥ *¥%xx

uG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

10U CHLOROME THANE 50 1,2-DICHLOROPROPANE

10U BROMOME THANE 50 CIS-1,3-DICHLOROPROPENE

10U  VINYL CHLORIDE 2J  TRICHLOROETHENE ( TRICHLOROETHYLENE)

10U CHLOROE THANE 50  DIBROMOCHLOROME THANE

8U  METHYLENE CHLORIDE 50  1.1.2-TRICHLOROE THANE

100 ACETONE 50 BENZENE

SU  CARBON DISULFIDE S50  TRANS-1,3-DICHLOROPROPENE

SU  1,1-DICHLOROETHENE (1, 1-DICHLOROETHYLENE) 50  BROMOFORM

SU  1.1-DICHLOROE THANE 10U  METHYL ISOBUTYL KETONE

5U  1.2-DICHLOROETHENE (TOTAL) 100  METHYL BUTYL KETONE

SU  CHLOROFORM SU  TETRACHLOROE THENE ( TETRACHLOROE THYLENE )

5y  1,2-DICHLOROETHANE S0 1,1.2.2-TETRACHLOROE THANE

10U  METHYL ETHYL KETONE S0 TOLUENE

SU  1.1.1-TRICHLOROE THANE 5U  CHLOROBENZENE

5y CARBON TETRACHLORIDE 50  ETHYL BENZENE

SU  BROMODICHLOROME THANE SU  STYRENE

5U TOTAL XYLENES

***REMARKS*x * *xxREMARKS = **

+38FOOTNOTESs %
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES _*J-ESTIMATED VALUE _*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER 1S THE MINIMUM QUANTITATION LIMIT.
+R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD., ATHENS. GA. 05/23/91
PURGEABLE ORGANICS DATA REPORT

2%X% %X %X %X * %X ¥ ¥ X ¥ %X X ¥ ¥ ¥ ¥ ¥ % % X X ¥ % X ¥ ¥ %X ¥ % % ¥ ¥X %X %X ¥ X ¥ X ¥ ¥ %X %X ¥ ¥ %X X ¥ ¥ ¥ %X %X % ¥ X ¥ X X X X %X %X ¥ %X XX%

*x PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN *x
*x SOURCE: NAVTELL CITY: FT LAUBERD ST: FL **
*x STATION ID: Mw-02 COLLECTION START: 03/20/91 1435 STOP: 00/00/00 *x
¥ %
xx CASE NO.: 16059 SAS NO. : D. NO.: AM37 *x
*X¥ X ¥ % X ¥ * * ¥X ¥ ¥ ¥ %X %X ¥ %X ¥ ¥ ¥ ¥ * *x x %X ¥ ¥ ¥ ¥ ¥ Xx X ¥ ¥ ¥ X X ¥x ¥ ¥ %xX x ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %X %X X X X ¥ X¥X
UG/L ANALYTICAL RESULTS UG/t ANALYTICAL RESULTS
10U CHLOROME THANE 5U 1,2- DICHLOROPROPANE
10U BROMOME THANE 5U C15-1,3-DICHLOROPROPENE
10U VINYL CHLORIDE .54 TRICHLOROETHENE(TRICHLOROETHYLENE)
10U CHLOROE THANE Su DIBROMOCHLOROME THANE
70 METHYLENE CHLORIDE Su 1.1,2-TRICHLOROE THANE
10U ACETONE .5J BENZENE
SuU CARBON DISULFIDE Su TRANS-1, 3-DICHLOROPROPENE
5y 1,1-DICHLOROETHENE (1, 1-DICHLOROETHYLENE) 5U BROMOFORM
Su 1. 1-DICHLOROETHANE 10U METHYL ISOBUTYL KETONE
5U 1,2-DICHLOROETHENE (TOTAL) 10U METHYL BUTYL KETONE
5U CHLOROFORM 5U TETRACHLOROE THENE (TETRACHLOROE THYLENE )
5U 1,2-DICHLOROE THANE 5U 1,1,2,2-TETRACHLOROE THANE
10U METHYL ETHYL KETONE U TOLUENE
5V 1.1.1-TRICHLOROE THANE S5U CHLOROBENZENE
5Uu CARBON TETRACHLORIDE 5U ETHYL BENZENE
5U BROMODICHLOROME THANE 5U STYRENE
5U TOTAL XYLENES
***REMARKS**x *xxREMARKS***
*2xFOOTNOTES*xx

*A-AVERAGE VALUE *NA-NOT ANALYZED *NAT-INTERFERENCES sJ-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION t IMI

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD., ATHENS, GA.

PURGEABLE ORGANICS DATA REPORT

*%X%x ¥ ¥ ¥ X ¥x¥ ¥ X X X X ¥ X Xx % %X X ¥ £ %X X %X ¥ ¥ % %X % X ¥ ¥ ¥ ¥ % %X %X £ £ %X ¥ ¥ % % ¥ ¥ %X X % %X % %X ¥ ¥ X X ¥ %X X %X %X X % %X X %XX

PROJECT NO. 91-369 SAMPLE NO. 56301 SAMPLE TYPE: GROUNDWA PROG ELEM: NBF COLLECTED Bg% MFCOHEN

xx
%
* %
X
xx

SOURCE: NAVTELL CITY:

: FL
STATION ID: TB-O1W COLLECTION START: 03/20/91 0700 STOP: 00/00/00

FT LAUDERD

CASE NO.: 16059 SAS NO.: D. NO.: AM29

**¥% x ¥ X ¥ ¥ ¥ ¥ ¥ X ¥ X X ¥ * ¥ ¥ X ¥ ¥ %X %X % ¥ ¥ ¥ x ¥ ¥ x x X ¥ % x ¥ ¥ ¥ X X x ¥x ¥ ¥ ¥ ¥ % ¥ ¥ X % ¥ ¥ %¥ ¥ * ¥ X X %X X ¥ ¥ ¥X*%k%X

uG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS
100 CHL OROME THANE 5U 1.2-DICHLOROPROPANE
10U BROMOME THANE 54U C1S-1.3-DICHLOROPROPENE
10U VINYL CHLORIDE 5U TRICHLOROETHENE (TRICHLOROETHYLENE)
10U CHLOROE THANE 5U D IBROMOCHL OROME THANE
6U METHYLENE CHLORIDE 5U 1,1,2-TRICHLOROETHANE
20U ACETONE 5U BENZENE
5U CARBON DISULFIDE 5U TRANS-1, 3—DICHLOROPROPENE
Su 1.1-DICHLOROETHENE (1, 1-DICHLOROETHYLENE) 54 BROMOFORM
5U 1,1-DICHLOROE THANE 10U METHYL ISOBUTYL KETONE
5U 1,2-DICHLOROETHENE (TOTAL) 10U METHYL BUTYL KETONE
8u CHLOROFORM 5U TETRACHLOROE THENE (TETRACHLOROETHYLENE )
5U 1,2-DICHLOROE THANE 5U 1,1,2,2-TETRACHLOROE THANE
10U METHYL ETHYL KETONE 5U TOLUENE
5U 1.1.1-TRICHLOROE THANE SU CHLOROBENZENE
5U CARBON TETRACHLORIDE 5U ETHYL BENZENE
5U BROMODI CHLOROME THANE 5U STYRENE
50 TOTAL XYLENES
**x*REMARKS » xx ***REMARKS 22+
*2xFQOTNOTES*=*+

«A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE

*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION t IMIT.
*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

05/23/91

xx
* %
xx
xx
xx

*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/23/91
PURGEABLE ORGANICS DATA REPORT

2%X¥ ¥ % ¥ %X X ¥ X %X X X %X ¥ ¥ ¥ ¥ ¥ X X %X ¥ %X X % X X X ¥ X X X %X X X X % ¥ % ¥ X X %X ¥ %X ¥ ¥ % ¥ % ¥ % % % %X ¥ ¥ X ® X X ¥ ¥x ¥ %X%%

+s+  PROJECT NO. 91-369  SAMPLE NO. 56302 SAMPLE TYPE: SOIL PROG ELEM: NSF_ COLLECTED BY: M_COHEN 4
s+ SOURCE: NAVTELL CITY: FT LAUDERD FL xs
++  STATION ID: TB-01S COLLECTION START: 03/20/91 3700 = sTop: 00/00/00 x
L3 ¥
*+  CASE NO.: 16059 SAS NO. D. NO.: AM28 e
*¥X¥ ¥ X ¥ x X ¥ X Xx ¥ ¥ X ¥ ¥ ¥ %X X X %X ¥ X ¥ X ¥ ¥ ¥ ¥ %X X ¥ ¥ *¥ * ¥ %X ¥ * ¥ ¥ ¥ ¥ %X ¥ ¥ X X X ¥ ¥ ¥ ¥ %*¥ ¥ ¥ ¥X %X ¥ X %¥ ¥ ¥ X ¥ XXX
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
10U CHLOROME THANE 5U , 2-DICHLOROPROPANE
10U BROMOME THANE 50  CIS-1.3-DICHLOROPROPENE
100  VINYL CHLORIDE 50  TRICHLOROE THENE ( TRICHLOROE THYLENE )
10U CHLOROE THANE SU  DIBROMOCHLOROME THANE
20U METHYLENE CHLORIDE 50 1.1.2-TRICHLOROE THANE
590J ACETONE 50  BENZENE
50  CARBON DISULFIDE 50  TRANS-1,3-DICHLOROPROPENE
S5U  1,1-DICHLOROETHENE (1, 1-DICHLOROE THYLENE) SU  BROMOFORM
SU  1.1-DICHLOROE THANE 10U METHYL ISOBUTYL KETONE
S5U  1.2-DICHLOROETHENE (TOTAL) 10U  METHYL BUTYL KETONE
SU  CHLOROFORM S0 TETRACHLOROETHENE ( TETRACHL OROE THYLENE )
Sy 1,2-DICHLOROE THANE SU  1,1,2.2-TETRACHLOROE THANE
10U  METHYL ETHYL KETONE 20 ToLURNE
SU 1.3, 1-TRICHLOROE THANE 50  CHLOROBENZENE
5U  CARBON TETRACHLORIDE S0  ETHYL BENZENE
SU  BROMODICHLOROME THANE 5U  STYRENE
50 TOTAL XYLENES
8 PERCENT MOISTURE
#+*REMARKS* % *++*REMARKS**x
+2xFOOTNOTES* 22

*A-~AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEQUS PURGEABLE ORGANICS — DATA REPORT

E¥X® ¥ * X ¥ ¥ ¥ ¥ X ¥ ¥ X ¥ ¥X X ¥X ¥ ¥ ¥ %X X ¥ ¥ ¥ ¥ ¥ X ¥ X X ¥ ¥ X X X ¥ X ¥ X *X ¥ ¥ X ¥ X ¥ ¥ ¥ X ¥ ¥ X ¥ ¥ * ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥¥%x

% PROJECT NO. 91-369 SAMPLE NO. %6289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN *%
*x SOURCE : NAVTELL CITY: FT LAUDERD ST: FL *x
xx STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 L
xx CASE .NO.: 16059 SAS NO. D. NO.: AM30 MD NO: AM3O0 *%*

* ¥ ¥ %
X¥¥ ¥ ¥ X ¥ X ¥ ¥ % % X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥x * ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ * ¥ %X ¥ ¥ ¥ ¥ %X *X %X ¥ ¥ ¥ X %X ¥ ¥ ¥ ¥ x ¥ ¥ %X ¥ %X *X X X ¥ X X ¥¥X%X

ANALYTICAL RESULTS UG/KG
10J 1 UNIDENTIFIED COMPOUND

*¢xFOOTNOTES* = »
*A—AVERAGE VALUE *NA—NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS., GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT

*¥ ¥ ¥ ¥ X ¥ X ¥ ¥ X ¥ X ¥ ¥ X ¥ %X ¥ ¥ ¥ £ ¥ ¥ x %X £ xXx * ¥ ¥ ¥ X £ ¥ ¥ ¥ %X X ¥ ¥ ¥ ¥ X ¥ %X ¥ X %X ¥ X ¥ ¥ X ¥ X X %X %X X * ¥ ¥ ¥ ¥x%

xx PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN xx
= SOURCE: NAVTELL CITY: FT LAUDERD ST: FL *¥
* % STATION ID: SB-01 COLLECTION START: 03/20/91 1145 STOP: 00/00/00 **
xx CASE .NO.: 16059 SAS NO. : D. NO.: AM31 MD NO: AM31 *%
¥ * %

*** ¥*¥ x ¥ X X % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ ¥ % ¥ *x ¥ X ¥ ¥ X X ¥ ¥ ¥ ¥ ¥ X %X ¥ ¥ %¥x ¥ ¥ X ¥ ¥ X ¥ ¥ ¥ %X ¥ ¥ ¥ % ¥ %X ¥ X X ¥ ¥ X X ¥*¥X

ANALYTICAL RESULTS UG/KG
6JN BIS(DIMETHYLETHYL)CYCLOHEXADIENEDIONE

+*xxFOOTNOTES*+*
*A—AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
+K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN +L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER 1S THE MINIMUM QUANTITATION LIMIT.
«R~QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT

X% ¥ %X ¥ % X %X ¥ ¥ %X ¥ X X X %X x £ ¥ ¥ ¥ %X ¥ X x X ¥ £ x ¥ ¥ ¥ ¥ ¥ ¥ X X X X % ¥ %X ¥ ¥ ¥ ¥ X X X %X % %X ¥ ¥ %X ¥ X ¥ % %X ¥ ¥ %X ¥ ¥x¥

*% PROJECT NO. 91-369 SAMPLE NO. 56302 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN *%
*x SOURCE: NAVTELL CITY. FT LAUDERD ST: FL *x
*x STATION ID: TB-01S COLLECTION START: 03/20/91 0700 STOP: 00/00/00 *x
x CASE .NO.: 18059 SAS NO. : D. NO.: AM28 MD N *x
x¥ ¥ x

¥XE ¥ F F F F F ¥ £ ¥ X X X ¥ ¥ ¥ ¥ F LT X £ ¥ X X £ ¥ ¥ ¥ ¥ ¥ X X X £ ¥ % £ ¥ ¥ F ¥ ¥ X X ¥ ¥ ¥ ¥ F ¥ ¥ ¥ %X X ¥ * ¥ % % ¥ ¥ ¥ ¥ KX%
ANALYTICAL RESULTS UG/KG
20J 2 UNIDENTIFIED COMPOUNDS

*xxFOOTNOTES*=xx
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES =*J-ESTIMATED VALUE =*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
+K~-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =L -ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER 1S THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




UNITED STATES ENVIRONMENTAL PROTECTIGN AGENCY
Region IV
Environmental Services Division
Cocllege Station Road, Athens, Ga. 30613

$isb/SAS

:m&mf?mlmz

% %% * *MEMORANDUMY % % % + % LAY LT BT

: .
Mmoo
DATE: 05/24/91 ; .»:.n-%muw
ATLANTR =
SUBJECT: Results of Extractable Organic Analysis; s
91-369 NAVTELL

FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurar.ce Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certairn data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers were required.

If you have any questions please contact me.

ATTACHMENT



Case Number 16059

Affected Samples

ORGANIC DATA QUALIFIER REPORT

Site I.D. NAVTELL, Ft.

Compound or Fraction

Volatiles
56293

56295, 56300
56300

56302
Extractables
56289, 56290,
56293, 56294
56291

56295, 56300
56301
Pesticides
56291

56292

1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane
1,2-dichloropropane

Project Number 91-369

Lauderdale,

Flag

Used

(S SPR SV SPR

FL

low
low
low
low
low

cis and trans 1,3-dichloropropene J

trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene

bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylene (total)
trichloroethene
benzene

acetone

nitrobenzene
naphthalene
2-methylnaphthalene
acenaphthylene

all extractables

chrysene
di-n-butylphthalate

heptachlor epoxide
dieldrin

4,47 -DDT
alpha-chlordane
gamma-chlordane

all other pesticides

[T I TR SUI S G A AV AVR VR AR AVHN A SR G P A

low

low
low
low
low
low
low
low
low
low
low
low
low
low

low
less than quantitation limit

SAS Number

Reason

internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal
internal

standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard

areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas
areas

less than quantitation limit

greater than quantitation limit

unacceptable QC recovery
unacceptable QC recovery

o ™

[V

oG e

unacceptable QC recovery
low QC recovery

sample extracted over 30 days

after date of sampling
low QC recovery
low QC recovery

<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit

excessive extraction holding time



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS., GA. 05/23/91

EXTRACTABLE ORGANICS DATA REPORT

x%x% % % % %X %X % ¥ %X ¥ % % % ¥ £ % ¥ ¥ ¥ % X ¥ X X X ¥ ¥ ¥ £ %X ¥ %X ¥ ¥ ¥ % ¥ %X ¥ % X ¥ X ¥ X ¥ X ¥ X X ¥ ¥ ¥ ¥ %X ¥ %X %X ¥ ¥ x ¥ ¥ ¥%X

«x  PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M _COHEN xx
++  SOURCE: NAVTELL CITY: FT LAUDERD ST: FL s
++  STATION ID: S5-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 s
% * ¥
x+  CASE NO.: 16059 SAS NO. : D. NO.: AM30 xx
*tXx¥ X ¥ ¥ X ¥ ¥ ¥ x ¥ ¥ % ¥ ¥ % X X ¥ ¥ ¥ ¥ ¥ %X ¥ X % X ¥ ¥X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %X ¥X ¥ ¥ ¥ ¥ X X ¥ ¥ %X ¥ x ¥ ¥ ¥ X ¥ ¥ ¥ ¥ * ¥X¥%

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

730U  PHENOL 3500U  3-NITROANILINE

730U  BIS(2-CHLOROETHYL) ETHER 7300  ACENAPHTHENE

7300  2-CHLOROPHENOL 3500U  2.4-DINITROPHENOL

7300  1.3~DICHLOROBENZENE 35000  4-NITROPHENOL

730U  1.4~DICHLOROBENZENE 7300  DIBENZOFURAN

730U  1.2~DICHLOROBENZENE 7300  2,4-DINITROTOLUENE

7300  2-METHYLPHENOL 7300  DIETHYL PHTHALATE

730U  2.2°-CHLOROISOPROPYLETHER 7300  4-CHLOROPHENYL PHENYL ETHER

730U  (3-AND/OR 4-)ME THYLPHENOL 7300  FLUORENE

7300  N-NITROSODI-N-PROPYLAMINE 35000  4-NITROANILINE

7300  HEXACHLOROE THANE 3500U 2-METHYL-4,6-DINITROPHENOL

730UR NITROBENZENE 7300  N-NITROSODIPHENYLAMINE /DIPHENYLAMINE

730U ISOPHORONE 7300 4 -BROMOPHENYL PHENYL ETHER

7300  2-N1TROPHENOL 7300  HEXACHLOROBENZENE (HCB)

7300 2.4~DIMETHYLPHENOL 3500U  PENTACHLOROPHENOL

7300  BIS(2-CHLOROETHOXY) METHANE 730U  PHENANTHRENE

7300  2,4~DICHLOROPHENOL 7300  ANTHRACENE

7300  1.2,4-TRICHLOROBENZENE NA CARBAZOLE

730UR NAPHTHALENE 7300  DI-N-BUTYLPHTHALATE

7300  4-CHLOROANILINE 7300  FLUORANTHENE

7300  HEXACHLOROBUTADIENE 730U  PYRENE

7300  4-CHLORO-3-ME THYLPHENOL 730U  BENZYL BUTYL PHTHALATE

730UR  2-METHYLNAPHTHALENE 14000 3,3’ ~DICHLOROBENZIDINE

730U  HEXACHLOROCYCLOPENTADIENE (HCCP) 730U  BENZO(A)ANTHRACENE

7300 2.4.6-TRICHLOROPHENOL 730U  CHRYSENE

35000  2.4,5-TRICHLOROPHENOL 7300  BIS(2—ETHYLHEXYL) PHTHALATE
730U  2—-CHLORONAPHTHALENE 730U  DI-N-OCTYLPHTHALATE
35000 2 NITROANILIN 7300  BEN2G(B AND/OR X)FLUORANTHENE

730U  DIMETHYL PHTHALATE 7300  BENZO-A-PYRENE

730UJ ACENAPHTHYLENE 7300  INDENO (1.2, 3-CD) PYRENE

730U  2.6~DINITROTOLUENE 730U  DIBENZO(A.H)ANTHRACENE

730U BENZO(GHI )PERYLENE
9 PERCENT MOISTURE

sxxFO0OTNOTES*xx
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K~ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*y~MATERTAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER 1S THE MINIMUM QUANTITATION LIMIT.
+R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS., GA. 05/23/91
EXTRACTABLE ORGANICS DATA REPORT
t‘!t‘ltl¥3"**'3i#’"ttt#t‘**t*t#tt#ttl"3**‘t*tt***#tttt*t##*ti!‘*t
*x  PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED Bv M COHEN s
++  SOURCE: NAVTELL CITY: FT LAUDERD *e
+x  STATION ID: SB-01 COLLECTION START: 03/20/91 1145 STOP: 00/00/00 ‘e
LR rx
x+ CASE NO.: 16059 SAS NO. : D. NO.: AM31 s
¥TETX X ¥ ¥ %X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ X ¥ % ¥ ¥ X % X ¥ ¥ ¥ %X ¥X ¥ ¥ x X ¥ ¥ X ¥ ¥ ¥ *x * %X X X X %X X X ¥ ¥ *¥ ¥ ¥ ¥ * ¥ ¥ ¥ X X ¥ *¥x%x
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
730U  PHENOL 3600U  3-NITROANILINE
7300  BIS(2-CHLOROETHYL) ETHER 730U  ACENAPHTHENE
730U  2-CHLOROPHENOL 3600U  2.4-DINITROPHENOL
7300  1.3-DICHLOROBENZENE 36000  4-NITROPHENOL
7300  1.4-DICHLOROBENZENE 7300  DIBENZOFURAN
730U  1.2-DICHLOROBENZENE 730U  2,4-DINITROTOLUENE
730U  2-METHYLPHENOL 7300 DIETHYL PHTHALATE
730U 2.2 '~CHLOROISOPROPYLETHER 7300  4-CHLOROPHENYL PHENYL ETHER
730U  (3-AND/OR 4-)METHYLPHENOL 7300  FLUORENE
7300  N—NITROSODI-N-PROPYLAMINE 36000  4-NITROANILINE
7300 HEXACHLOROE THANE 36000  2-METHYL-4,6-DINITROPHENOL
730UR  NITROBENZENE 7300  N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
730U  ISOPHORONE 730U 4 BROMOPHENYL PHENYL ETHER
730U 2=-NITROPHENOL 7300  HEXACHLOROBENZENE (HCB)
7300  2.4-DIMETHYLPHENOL 3600U  PENTACHLOROPHENOL
730U  BIS(2-CHLOROETHOXY) METHANE 7300  PHENANTHRENE
7300  2.4-DICHLOROPHENOL 7300  ANTHRACENE
730U  1.2.4-TRICHLOROBENZENE NA CARBAZOLE
730UR  NAPHTHALENE 7300  DI-N-BUTYLPHTHALATE
730U  4—CHLOROANILINE 730U  FLUORANTHENE
730U HEXACHLOROBUTADIENE 7300  PYRENE
730U  4-CHLORO—3-ME THYLPHENOL 7300  BENZYL BUTYL PHTHALATE
730UR  2-METHYLNAPHTHALENE 14000  3.3'-DICHLOROBENZIDINE
730U  HEXACHLOROCYCLOPENTADIENE (HCCP) 730U  BENZO(A)ANTHRACENE
7300 2. 4 6-TRICHLOROPHENOL 730U  CHRYSENE
3600U  2.4.5-TRICHLOROPHENOL 730U BIS(2—ETHVLHEXYL) PHTHALATE
7300  2- CHLORONAPHTHALENE 7300 DI-N-OCTYLPHTHALATE
3600U 2 NITROANIL 730U BEV‘G(B AND/OR K)FLUCRANTHENE
7300 DIMETHYL PHTHALATE 7300  BENZO-A-PYRENE
730UJ ACENAPHTHYLENE 730U INDENO (1,2,3-CD) PYRENE
730U  2.6-DINITROTOLUENE 7300  DIBENZO(A.H)ANTHRACENE
7300 BENZO(GHI)PERYLENE
9 PERCENT MOISTURE
*xxFOOTNOTES* %

*A-AVERAGE VALUE +*NA-NOT ANALYZED
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

«NAT-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/23/91
EXTRACTABLE ORGANICS DATA REPORT
EXX ¥ % X X ¥ £ £ X ¥ X X £ ¥ ¥ £ ¥ £ % £ X % £ % ¥ £ £ X £ £ %X X ¥ ¥ ¥ ¥ X X X X £ £ %X £ ¥ % £ ¥ X ¥ ¥ ¥ £ ¥ X F X X %X £ %X % & ¥%%
*x PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COREN *
*x SOURCE : NAVTELL CITY: FT LAUDERD ST: FL xx
% STATION ID: S5-02 COLLECTION START: 03/20/91 1015 STOP: 00/00/00 xx
rx ¥
*x  CASE NO.: 16059 SAS NO. : D. NO.: AM32 xx
xx%x * % ¥ * ¥ ¥ X X ¥ ¥ ¥ ¥ %X X ¥ ¥ %X ¥ %X *¥X ¥ X ¥ ¥ X ¥ ¥ ¥ % ¥ %X X ¥ ¥ ¥ % ¥ ¥ ¥ %X ¥ ¥ ¥ %x %X ¥ x ¥ ¥ X ¥ X X ¥ * ¥ X X X % X ¥ ¥x%XX
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS
410UR  PHENOL 2000UR 3-NITROANIL INE
410UR BIS(2-CHLOROETHYL) ETHER 410UR  ACENAPHTHENE
410UR 2-CHLOROPHENOL 2000UR 2,4-DINITROPHENOL
410UR 1,3-DICHLOROBENZENE 2000UR  4-NITROPHENOL
410UR 1 ,4-DICHLOROBENZENE 410UR DIBENZOFURAN
410UR 1,2-DICHLOROBENZENE 410UR 2 ,4-DINITROTOLUENE
410UR  2-METHYLPHENOL 410UR DIETHYL PHTHALATE
410UR 2,2'-CHLORGCISOPROPYLETHER 410UR  4-CHLOROPHENYL PHENYL ETHER
410UR (3~AND/OR 4-)METHYLPHENOL 410UR  FLUORENE
410UR  N-NITROSODI-N-PROPYLAMINE 2000UR 4-NITROANILINE
410UR HEXACHLOROETHANE 2000UR 2-METHYL-4,6-DINITROPHENOL
410UR NITROBENZENE 410UR  N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
410UR  ISOPIIORONE 410UR 4 BROMOPHENYL PHENYL ETHER
410UR  2-NITROPHENOL 410UR  HEXACHLOROBENZENE (HCB)
410UR  2.4-DIMETHYLPHENOL 2000UR PENTACHLOROPHENOL
410UR BI 5(2 CHLOROETHOXY) METHANE 410UR PHENANTHRENE
410UR  2,4-DICHLOROPHENOL 410UR  ANTHRACENE
410UR 1,2,4-TRICHLOROBENZENE NA CARBAZOLE
410UR NAPHTHALENE 700UR DI-N-BUTYLPHTHALATE
410UR  4-CHLOROANILINE 410UR FLUORANTHENE
410UR HEXACHLOROBUTADIENE 410UR PYRENE
410UR  4-CHLORO-3-METHYLPHENOL 410UR BENZYL BUTYL PHTHALATE
410UR  2-METHYLNAPHTHALENE 820UR 3,3’'-DICHLOROBENZIDINE
410UR  HEXACHLOROCYCLOPENTADIENE (HCCP) 410UR  BENZO(A)ANTHRACENE
410UR 2, 4 6-TRICHLOROPHENOL 410UR CHRYSENE
2000UR 2,4 ,5-TRICHLOROPHENOL 410UR BIS(2-ETHYLHEXYL) PHTHALATE
410UR  2- CHLORONAPHTHALENE 410UR DI N-OCTYLPHTHALATE
20CCUR 2 NITROANILINE 410UR NZO’B AND/OR K FLUCRANTHENE
410UR DIMETHYL PHTHALATE 410UR BENZO -PYRENE
410UR ACENAPHTHYLENE 410UR INDENO (1,2,3-CD) PYRENE
410UR 2 ,6-DINITROTOLUENE 410UR DIBENZO(A H)ANTHRACENE
410UR  BENZO(GHI)PERYLENE
19 PERCENT MOISTURE
s REMARKS *x x = **xREMARKS**

EXCESSIVE HOLDING TIME

sxxFOOTNOTES*xx
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J—ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERTAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT

% # %* %X %X ¥ ¥ ¥ ¥ ¥ ¥ % % X % ¥ % ¥ ¥ X X X X %X X ¥ %X % %X %X X ¥ X %X X %X X %X X %X X ¥ %X %X %X %X % ¥ % ¥ % ¥ %X % % X % % ¥ ¥ ¥ ¥ %X XXX

% PROJECT NO. 91-369
= SOURCE :

NAVTELL

*# STATION ID: SB-02

%

xx  CASE NO.:

£¥¥ ¥ ¥ X

UG/KG

760U
760U
760U
760U
760U
760U
760U
760U
760U
760U
760U
760UR
760U
760U
760U
760U
760U
760U
760UR

16059
ANALYTICAL RESULTS

NOL

(2-CHLOROETHYL) ETHER
—CHLOROPHENOL
-DICHLOROBENZENE
~DICHLOROBENZENE
—-DICHLOROBENZENE
ETHYLPHENOL
*—CHLOROISOPROPYLETHER
—AND/OR 4- )METHYLPHENOL
ITROSODI-N-PROPYLAMINE
ACHLOROE THANE

ROBENZENE

PHORONE

-NITROPHENOL
—DIMETHYLPHENOL
(2-CHLOROETHOXY) METHANE
~DICHLOROPHENOL
4-TRICHLOROBENZENE
NAPHTHALENE

4-CHLOROANIL INE
HEXACHLOROBUTADIENE
4-CHLORO-3-ME THYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE (HCCP)
2.4.6-TRICHLOROPHENOL

2.4 ,5-TRICHLOROPHENOL

g CHLORONAPHTHALENE

NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE

NAOVNLHZOAXZ | NZwaOU\m

2xxFOOINOTES* %+

*A-AVERAGE VALUE
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

+NA-NOT ANALYZED

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA.

SAMPLE NO. 56292 SAMPLE TYPE: SOIL

SAS NO.:

*NAI-INTERFERENCES

PROG
CITY:

COLLECTION START 03/20/91
D. NO.:

* * ¥ X ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ %X %¥ %X ¥ X *x X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ *

UG/KG

*J-ESTIMATED VALUE

COLLECTED BY M COHEN
1255

ELEM: NSF
FT LAU

AM33
ANALYTICAL RESULTS

3-NITROANILINE

ACENAPHTHENE

2,4-DINITROPHENOL

4-NITROPHENOL

DIBENZOFURAN

2.4- DINITROTOLUENE

DIETHYL PHTHALAT
4-CHLOROPHENYL PHENYL ETHER

FLUORENE
4-NITROANILINE
2-METHYL-4,6-DINITROPHENOL

N— NITROSODIPHENVLAMINE/DIPHENYLAMINE
4 -BROMOFPHENYL PHENYL ETHER
HEXACHLOROBENZENE (HCB)
PENTACHLOROPHENOL

PHENANTHRENE

ANTHRACENE

CARBAZOLE

DI-N-BUTYLPHTHALATE

FLUORANTHENE

PYRENE

BENZYL BUTYL PHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE

CHRYSENE

BIS(2-ETHYLHEXYL) PHTHALATE
DI—N—OCTVLPHTHALATE

BENZC{EB AND/OR K} FLUGCRANTHENE
BENZO—A-PYRENE
INDENO (1.2,3-CD) PYRENE
DIBENZO(A.H)ANTHRACENE
BENZO(GHI )PERYLENE
PERCENT MOISTURE

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT.

05/23/91

xX
x* ¥

STOP: 00/00/00 *x

xx
LR
* X ¥ ¥ ¥ ¥xx

*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
+—ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




EXTRACTABLE ORGANICS DATA REPORT

**
xx
xx
¥

PROJECT NO. 91-369

SOURCE: NAVTELL
STATION ID: SS-03

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91

X% % %* %X %X %X X X X X ¥ %X % % % % ¥ ¥ ¥ X %X X %X X X X ¥ ¥ ¥ X X %X ¥ %X ¥ %X %X ¥ % %¥ ¥ ¥X ¥ ¥ % %X % ¥ ¥ ¥ ¥ X ¥ ¥ %X %X ¥ ¥ ¥ X ¥ X ¥X XX%X¥%
SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN L

CITY: FT LAUDERD ST: FL xx

COLLECTION START: 03/20/91 1330 STOP: 00/00/00 *%

¥¥

SAS NO. : D. NO.: AM35 %

XX
¥

CASE NO.: 16059

* x ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ X ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ %X ¥ ¥ ¥ ¥ X %X %X %X %X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X %%¥

UG/KG ANALYTICAL RESULTS

930U PHENOL

930U BIS(2-CHLOROETHYL) ETHER

930U 2—-CHLOROPHENOL

930U 1.3-DICHLOROBENZENE

930U 1.4-DICHLOROBENZENE

930U 1,2-DICHLOROBENZENE

930U 2-METHYLPHENOL

930U 2,2'-CHLOROISOPROPYLETHER

930U (3-AND/OR 4-)METHYLPHENOL

930U N-NITROSODI-N-PROPYLAMINE

930U HEXACHLOROE THANE

930UR NITROBENZENE

930U ISOPHORONE

930U 2-NITROPHENOL

930U 2.4-DIMETHYLPHENOL

930U BIS(2-CHLOROETHOXY) METHANE

930U 2,4-DICHLOROPHENQOL

930V 1,2.4-TRICHLOROBENZENE

930UR NAPHTHALENE

930U 4-CHLOROANIL INE

930U HEXACHLOROBUTADIENE

930U 4-CHLORO-3-METHYLPHENOL

930UR 2-METHYLNAPHTHALENE

930U HEXACHLOROCYCLOPENTADIENE (HCCP)

930U 2.4.6-TRICHLOROPHENOL

4500U 2,4, 5~-TRICHLOROPHENOL

830U 2-CHLORONAPHTHALENE

45000U 2 NITRCANILINE

330U DIMETHYL PHTHALATE

930UJ ACENAPHTHYLENE

930U 2.6-DINITROTOLUENE
2xxFOOTNOTES* 2

«A-AVERAGE VALUE *NA-NOT ANALYZED
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN

*J-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

UG/KG ANALYTICAL RESULTS

4500V 3-NITROANILINE

930U ACENAPHTHENE
4500U 2,4-DINITROPHENOL
45000 4-N1TROPHENOL

930U DIBENZOFURAN

Q30U 2,4-DINITROTOLUENE

930U DIETHYL PHTHALATE

930U 4-CHLOROPHENYL PHENYL ETHER
930V FLUORENE
4500U 4-NITROANILINE
4500V 2-METHYL-4,6-DINITROPHENOL
930U N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
930U 4 BROMOPHENYL PHENYL ETHER
930U HEXACHLOROBENZENE (HCB)
4500U PENTACHLOROPHENOGL

930U PHENANTHRENE

930U ANTHRACENE

NA CARBAZOLE

930U DI-N-BUTYLPHTHALATE

930U FLUORANTHENE

930U PYRENE

930U BENZYL BUTYL PHTHALATE
1800V 3.3’-DICHLOROBENZIDINE

930U BENZO(A)ANTHRACENE

930U CHRYSENE

930U BIS(2-ETHYLHEXYL) PHTHALATE
930U DI-N-OCTYLPHTHALATE

830V BENZO(B AND/OR K)FLUORANTIHENE
330U BENZO-A-PYRENE

930U INDENO (1,2,3-CD) PYRENE
930U DIBENZO(A,H)ANTHRACENE

930U BENZO(GHI )PERYLENE

29 PERCENT MOISTURE

sNAI-INTERFERENCES *J-ESTIMATED VALUE _*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA.
EXTRACTABLE ORGANICS DATA REPORT

XXX X X % ¥ X ¥ % ¥ X X % %X ¥ %X %X ¥ ¥ ¥X ¥ % ¥ ¥ % %X %X ¥ ¥ ¥ %X % % ¥ % % ¥ %X %X ¥ ¥ ¥ %X ¥ ¥ %x ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ %X %X ¥ ¥ X ¥%¥¥%

*x PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **

05/23/91

+x  SOURCE: NAVTELL CITY: FT LAUDERD ST: FLU .
«+  STATION ID: SB-03 COLLECTION START: 03/20/91 1405 STOP: 00/00/00 £
ey rx
++ CASE NO.: 16059 SAS NO. : D. NO.: AM36 x
*‘**t**“l***t**tt!!***‘*t**t******i!*X‘l***i’ti***t**3**’****#**¥**
UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

1100U  PHENOL 55000  3-NITROANIL INE

11000  BIS(2-CHLOROETHYL) ETHER 11000  ACENAPHTHENE

11000  2-CHLOROPHENOL 55000  2.4-DINITROPHENOL

11000  1.3-DICHLOROBENZENE 55000  4-NITROPHENOL

11000  1.4-DICHLOROBENZENE 17000  DIBENZOFURAN

11000  1.2-DICHLOROBENZENE 11000 2,4-DINITROTOLUENE

11000  2-METHYLPHENOL 11000  DIETHYL PHTHALATE

11000 2.2’ -CHLOROISOPROPYLETHER 11000  4-CHLOROPHENYL PHENYL ETHER

1100U  (3-AND/OR 4-)METHYLPHENOL 1100U  FLUORENE

11000  N-NITROSODI-N-PROPYLAMINE 55000  4-NITROANILINE

1100U  HEXACHLOROE THANE S500U  2-METHYL-4,6-DINITROPHENOL

1100UR  NITROBENZENE 11000  N-NITROSODIPHENYLAMINE /DIPHENYLAMINE

1100U  ISOPHORONE 11000 4 BROMOPHENYL PHENYL ETHER

11000  2-NITROPHENOL 1100U  HEXACHLOROBENZENE (HCB)

11000  2,4-DIMETHYLPHENOL 55000  PENTACHLOROPHENOL

1100U  BIS(2-CHLOROETHOXY) METHANE 1100U  PHENANTHRENE

1100U  2,4-DICHLOROPHENOL 11000  ANTHRACENE

1100U  1.2.4-TRICHLOROBENZENE NA CARBAZOLE

1100UR  NAPHTHALENE 11000  DI-N-BUTYLPHTHALATE

11000  4-CHLOROANILINE 11000  FLUORANTHENE

11000  HEXACHLOROBUTADIENE 11000  PYRENE

11000  4-CHLORO-3-ME THYLPHENOL 11000  BENZYL BUTYL PHTHALATE

1100UR 2-METHYLNAPHTHALENE 22000  3,3'-DICHLOROBENZIDINE

1100U  HEXACHLOROCYCLOPENTADIENE (HCCP) 7100U  BENZO(A)ANTHRACENE

1100U  2.4.6-TRICHLOROPHENOL 1100U  CHRYSENE

55000  2.4.5-TRICHLOROPHENOL 11000 BIS(2-ETHYLHEXYL) PHTHALATE

11000  2—-CHLORONAPHTHALENE 11000 DI-N-OCTYLPHTHALATE

SS00U 2 NITROANILINE 11000  BENZO{B AND/CR K)FLUCRANTIHENE

11000  DIMETHYL PHTHALATE 1100U  BENZO-A—PYRENE

1100UJ ACENAPHTHYLENE 11000  INDENO (1,2,3-CD) PYRENE

11000  2.6-DINITROTOLUENE 1100U  DIBENZO(A.H)ANTHRACENE

11000  BENZO(GHI)PERYLENE
41 PERCENT MOISTURE

*+xFOOTNOTES**»

*A—AVERAGE VALUE
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

*NA—-NOT ANALYZED

*NAT-INTERFERENCES *J-ESTIMATED VALUE

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

*R-QC INDICATES THAT DATA UNUSABLE.

COMPOUND MAY OR MAY NOT BE PRESENT. RESAMP

*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

LING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

EXTRACTABLE ORGANICS DATA REPORT

X% X % % X %X ¥ %X X %X %X %X % % %¥ %X %X %X % ¥ %X % ¥ ¥ ¥ ¥ %X X ¥ ¥ ¥ ¥ ¥ X X ¥ %X ¥ X ¥ ¥ %X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X %X ¥ ¥ X X ¥ ¥ ¥ ¥ ¥ ¥ ¥%¥%

*x PROJECT NO. 91-369 SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY M COHEN *x
x* SOURCE: NAVTELL CITY: FT LAUDERD FL x
*% STATION ID: Mw-Ot COLLECTION START: 03/20/91 1630 STOP: 00/00/00 x
¥ ¥
*x  CASE NO.: 16059 SAS NO. D. NO.: AM34 s
£XE ¥ X £ X X X ¥ X % £ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ X ¥ ¥ ¥ %X %X £ X ¥ ¥ * x X X ¥ %X ¥ ¥ ¥ ¥ ¥ X ¥ ¥ X ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ % % ¥ X ¥ X X ¥XkxX

UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS

10U PHENOL 50U 3-NITROANTL INE

10U BIS(2-CHLOROETHYL) ETHER 10U ACENAPHTHENE

10U 2-CHLOROPHENOL 50U 2.4-DINITROPHENOL

10U 1,3-DICHLOROBENZENE 50U 4-NTTROPHENOL

10U 1,4-DICHLOROBENZENE 10U DIBENZOFURAN

10U 1,2-DICHLOROBENZENE 10U 2,4-DINITROTOLUENE

10U 2-METHYLPHENOL 10U DIETHYL PHTHALATE

10V 2,2’ -CHLOROISOPROPYLETHER 10U 4-CHLOROPHENYL PHENYL ETHER

10U (3—AND/OR 4-)METHYLPHENOL 10U FLUORENE

10U N-NITROSODI-N-PROPYLAMINE 50U 4-NITROANILINE

10V HEXACHLOROE THANE 50U 2-METHYL-4,6-DINITROPHENOL

10U NITROBENZENE 10U N-NITROSODIPHENYLAMINE /DIPHENYLAMINE

10U ISOPHORONE 10U 4- BROMOPHENYL PHENYL ETHER

10U 2-N1TROPHENDOL 10U HE XACHLOROBENZENE (HCB)

10U 2,4-DIMETHYLPHENOL 50U PENTACHLOROPHENOL

10U BIS(2-CHLOROETHOXY) METHANE 10U PHENANTHRENE

10U 2,4-DICHLOROPHENOL 10U ANTHRACENE

10U 1,2.4-TRICHLOROBENZENE NA CARBAZOLE

10U NAPHTHALENE 10UJ  DI-N-BUTYLPHTHALATE

10U 4-CHLORGCANILINE 10U FLUORANTHENE

10U HEXACHLOROBUTADIENE 10U PYRENE

10U 4-CHLORO-3-METHYLPHENOL 10U BENZYL BUTYL PHTHALATE

10U 2-METHYLNAPHTHALENE 20U 3.3'-DICHLOROBENZIDINE

10U HEXACHLOROCVCLOPENTADIENE (HCCP) 10U BENZO(A)ANTHRACENE

10U 2.,4,.6-TRICHLOROPHENOL 10UJ CHRYSENE

50U 2.4 - 5—TRICHLOROPHENOL 10U BIS(2-ETHYLHEXYL) PHTHALATE

10U 2- CHLORONAPHTHALENE 10U —N-OCTYLPHTHALATE

30U 2 NITRCANILIN 100 BENZO(B AND/OR K)FLUCRANTHENE

10U DIME THYL PHTHALATE 10U BENZO-A-PYRENE

10U ACENAPHTHYLENE 10U INDENO (1.2,3-CD) PYRENE

10U 2.6-DINITROTOLUENE 10V DIBENZO(A .H)ANTHRACENE

1ou BENZO(GHT )PERYLENE

*2xFOOTNOTES*+2

*A—-AVERAGE VALUE
+K—-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

*NA-NOT ANALYZED

*NAI-INTERFERENCES *J-ESTIMATED VALUE

sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
= —ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN




EXTRACTABLE ORGANICS DATA REPORT

£%X% %X X ¥ X ¥ %X ¥ ¥ %X X X X %X X X X ¥ % ¥ % % % ¥ %X ¥ X ¥ X ¥ X ¥ ¥ %X %X % % % %X %X %X X X %X %X % ¥ % X X ¥ X X ¥ ¥ ¥ ¥ ¥ X X X ¥ ¥ ¥X%¥

XX
* ¥
x%
x¥
*%x
¥¥¥*

uG/L ANALYTICAL RESULTS

10U PHENOL

10U BIS(2-CHLOROETHYL) ETHER

10U 2-CHLOROPHENOL

10U 1,3-DICHLOROBENZENE

10U 1.4-DICHLOROBENZENE

10U 1.2-DICHLOROBENZENE

10U 2-METHYLPHENOL

10U 2,2'-CHLOROISOPROPYLETHER

10U {3-AND/OR 4~ )METHYLPHENOL

10U N-NITROSODI-N-PROPYLAMINE

10U HEXACHLOROE THANE

10U NITROBENZENE

10U ISOFHORONE

10U 2-NITROPHENOL

10U 2,4-DIMETHYLPHENOL

10U BIS(2-CHLOROETHOXY) METHANE

10U 2,4-DICHLOROPHENOL

10U 1,2,.4-TRICHLOROBENZENE

10U NAPHTHALENE

10U 4-CHLOROANILINE

10U HEXACHLOROBUTADIENE

10U 4-CHLORO-3-METHYLPHENOL

10V 2-METHYLNAPHTHAL ENE

10U HEXACHLOROCYCLOPENTADIENE (HCCP)

10U 2.4,6-TRICHLOROPHENOL

50U 2.,4,5-TRICHLOROPHENOL

10U 2-CHLORONAPHTHAL ENE

50U 2 NITROANILINE

10U DIMETHYL PHTHALATE

10U ACENAPHTHYLENE

10U 2,6-DINITROTOLUENE
+x*FOOINQTES**x

PROJECT NO. 91-369

SOURCE: NAVTELL
STATION ID: Mw-02

CASE NO.: 16059

*A—AVERAGE VALUE
*K—-ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN

*NA—-NOT ANALYZED

SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA.

SAS NO.:
UG/L

50U
10U
50U
50U
10U
10U
10U
10U
10U
50U
50V
10U
10U
10U
50U
10U

1ou

+NAT-INTERFERENCES

E??g ELEM: NSF
COLLECTION START: 03/20/91

D. NO.: AM37

* ¥ * ¥ * ¥X ¥ ¥ ¥ ¥ ¥ * ¥ ¥ ¥ ¥ ¥ %X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X ¥ ¥ ¥ ¥ ¥ %X ¥ ¥ %X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X %X X ¥ X ¥ X X

*J-ESTIMATED VALUE

COLLECTED BY: M COHEN
ST: FL

FT LAUDERD T:
1435

ANALYTICAL RESULTS

3-NITROANILINE

ACENAPHTHENE
2.4-DINITROPHENOL
4-NTTROPHENOL

DIBENZOFURAN
2,4-DINITROTOLUENE

DIETHYL PHTHALATE
4-CHLOROPHENYL PHENYL ETHER
FLUORENE

4-NITROANILINE
2-METHYL-4,6-DINITROPHENOL
N-NTTROSODIPHENYLAMINE /DIPHENYLAMINE
4 -BROMOPHENYL FHENYL ETHER
HEXACHLOROBENZENE (HCB)
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE

CARBAZOLE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYRENE

BENZYL BUTYL PHTHALATE
3.3’-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE

CHRYSENE

BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYLPHTHALATE

BENZO{B AND/CR K}FLUCRANTHENE
BENZO-A-PYRENE

INDENGC (1.2.3-CD) PYRENE
DIBENZO(A, H)ANTHRACENE
BENZO(GHI)PERYLENE

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
+R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

STOP: 00/00/00

05/23/91

* %
x %
X%
¥
xx
*r * x xXxX

*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN




EXTRACTABLE ORGANICS DATA REPORT

*x PROJECT NO. 91-369 SAMPLE NO. 56301

*x SOURCE: NAVTELL
*x STATION ID:. TB-O1wW

¥

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91

$E2 ¥ %X % X ¥ ¥ % %X X X £ %X ¥ ¥ % % % ¥ % £ % X £ X % ¥ ¥ %X ¥ £ X X X X ¥ X ¥ X ¥ ¥ ¥ % ¥ ¥ % ¥ ¥ ¥ £ % X £ % X £ % ¥ ¥ ¥ ¥ ¥ %X XXX
SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY M COHEN %

CITY: FT LAUDERD FL *%

COLLECTION START: 03/20/91 0700 STOP: 00/00/00 * %

x*

SAS NO.: D. NO.: AM29 %

*x  CASE NO.: 16059

Xx¥ £ %X % %X % X ¥ X ¥ ¥ ¥ ¥ %X ¥ % ¥ ¥ ¥ ¥ % xX ¥ ¥ ¥ * ¥ ¥ x ¥ ¥ % ¥ %X %X ¥ %X X %X X X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %£¥%x

uG/L ANALYTICAL RESULTS

tou PHENOL

10U BIS(2-CHLOROETHYL) ETHER

10U 2-CHLOROPHENOL
10U 1,3-DICHLOROBENZENE

10U 1,4-DICHLOROBENZENE

10U 1,2-DICHLOROBENZENE

10U 2-METHYLPHENOL

10U 2,2'-CHLOROISOPROPYLETHER
10U (3-AND/OR 4-)METHYLPHENOL
10U N-NITROSODI-N-PROPYLAMINE
10U HEXACHLOROE THANE

10U NITROBENZENE

10U ISOPHORONE

10U 2-NITROPHENOL

10U 2,4-DIMETHYLPHENOL

10U BIS(2-CHLOROETHOXY) METHANE
10U 2.4- DICHLOROPHENO

10U 1,2,4-TRICHLOROBENZENE
10U NAPHTHAL ENE

10U 4-CHLOROANIL INE

10U HEXACHLOROBUTADIENE

10U 4-CHLORO-3-ME THYLPHENOL

10U 2-METHYLNAPHTHALENE

10U HEXACHLOROCYCLOPENTADIENE (HCCP)

10U 2,4,6-TRICHLOROPHENOL
50U 2.4,5-TRICHLOROPHENOL
10U 2 ~CHLORONAPHTHALENE

|TThhAl T TN
5CU L1 INOAY .LL.LN'

10U DIMETHYL PHTHALATE
10U ACENAPHTHYLENE
10U 2.6-DINITROTOLUENE

+xxFOOTNOTES* =

*A—AVERAGE VALUE *NA-NOT ANALYZED

UG/L ANALYTICAL RESULTS

50U 3-NITROANILINE

10U ACENAPHTHENE
50U 2,4-DINITROPHENGL
50U 4-NITROPHENOL

10U DIBENZOFURAN

10U 2,4-DINITROTOLUENE

10U DIETHYL PHTHALATE

10U 4-CHLOROPHENYL PHENYL ETHER
10U FLUORENE
50U 4-NITROANILINE
50U 2-METHYL-4,6-DINITROPHENOL
1ou N-NITROSODIPHENYLAMINE /DIPHENYLAMINE
10U 4 BROMOPIHENYL PHENYL ETHER
10U HEXACHLOROBENZENE (HCB)
50U PENTACHLOROPHENOL

10U PHENANTHRENE

10U ANTHRACENE

NA CARBAZOLE
10UJ  DI-N-BUTYLPHTHALATE
10U FLUORANTHENE
10U PYRENE
10U BENZYL BUTYL PHTHALATE
200 3.3'-DICHLORCBENZIDINE
10U BENZO(A)ANTHRACENE
10UJ CHRYSENE

10U BIS(2-ETHYLHEXYL) PHTHALATE
10U DI-N-OCTYLPHTHALATE
10U SENZC{E AND/CR KIFLUCRANTHENE
10U BENZO-A-PYRENE
10U INDENO (1.2,3-CD) PYRENE
10U DIBENZO(A,H)ANTHRACENE
10U BENZO(GHI )PERYLENE

sNAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMI
*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT

*+E% %X % % % % ¥ %X % ¥ ¥ ¥ %X ¥ %X X ¥ ¥ ¥ % %X £ ¥ % %X %X %X %X %X % %X ¥ %X ¥ X ¥ % % ¥ ¥ ¥ X %X X F ¥ ¥ % £ X %X %X ¥ % %X % %X % ¥ X % %X % X%%

xx
xx
¥
%X
%

XXX ¥ * *

PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN xx
SOURCE: NAVTELL CITY:. FT LAUDERD ST. FL *x
STATION ID: SS-02 COLLECTION START: 03/20/91 1015 STOP: 00/00/00 xx
CASE .NO.: 16059 SAS NO. : D. NO.: AM32 MD NO: AM32 *x

¥ x

¥ ¥ ¥ ¥ ¥ X ¥ X ¥ %X x ¥ ¥ ¥ ¥ ¥ %X %X ¥ *x ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X %X % ¥ ¥ ¥ ¥ X %X £ X ¥ ¥ x ¥ x ¥ *¥ ¥ ¥ X ¥ %X X ¥ ¥ ¥ %X %X %X ¥¥¥X

ANALYTICAL RESULTS UG/KG
4000J 10 UNIDENTIFIED COMPOUNDS

**x*REMARKS = x x *x3REMARKS**x
EXCESSIVE HOLDING TIME

*x:FOOTNOTES*x+

*A-AVERAGE VALUE *NA-NOT ANALYZED +NAT-INTERFERENCES *J-ESTIMATED VALUE =*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE 1S5 KNOWN TO BE LESS THAN VALUE GIVEN =*| ~ACTUAL VALUE IS KNOWN 7O BE GREATER THAN VALUE GIVEN

+U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R—QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS — DATA REPORT

*E¥X X % % % % ¥ X ¥ X X X X % ¥ £ X ¥ £ %X ¥ ¥ £ % % % ¥ £ % x * X X X X X ¥ %X ¥ ¥ ¥ X ¥ %X % % £ ¥ ¥ ¥ X % % X X X X X ¥ ¥ £ X X X%%x

x%x
* ¥
x
*%¥
EX 3

PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN xx
SOURCE: NAVTELL CITY: FT LAUDERD ST: FL *x
STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 *x
CASE .NO.: 16059 SAS NO.: D. NO.: AM35 MD NO: AM35 x

X X

XX%x ¥ * ¥ ¥ ¥ ¥ ¥ x %X x % * ¥ ¥ %x % % ¥ ¥ X X ¥ %X ¥ ¥ ¥X X ¥ X ¥ ¥ ¥ ¥ X X % % ¥ X ¥ X ¥ ¥ *x ¥ ¥ ¥ X ¥ %x ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ X ¥ % %X¥¥

ANALYTICAL RESULTS UG/KG
10004 1 UNIDENTIFIED COMPOUND

*+*xFOOTNOTES**»

*A—-AVERAGE VALUE *NA-NOT ANALYZED *NAT-INTERFERENCES +*J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENY SYSTEM
EPA-REGION IV ESD. ATHENS., GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT

*x% * * % X ¥ ¥ ¥ % ¥ ¥ ¥ ¥ %X X X ¥ %X ¥ X X ¥ % % ¥ ¥ ¥ ¥ %x x ¥ % %X % X ¥ X X % %X % %X % ¥ X % % ¥ X X X £ % ¥ ¥ X X %X X xX ¥ % ¥ %x%X

xx PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M _COHEN %
*% SOURCE: NAVTELL CITY: FT LAUDERD ST. FL *x
% STATION ID: S$B8-03 COLLECTION START: 03/20/91 1405 STOP: 00/00/00 rx
xx CASE .NO.: 16059 SAS NO.: D. NO.: AM36 MD NO: AM36 *x
% ¥

*¥¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X X ¥ ¥ ¥ ¥ x ¥ x ¥ % ¥ ¥ ¥ ¥ ¥ ¥ x %X ¥ %X * X ¥ ¥ X X % ¥ X % ¥ ¥ ¥ ¥ X % %X ¥ X ¥ ¥ ¥ ¥ ¥ X ¥ % X %¥ ¥ ¥ X X %X%%x

ANALYTICAL RESULTS UG/KG
5000J 4 UNIDENTIFIED COMPOUNDS

*x*FOOTNOTES**x
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
sU-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS., GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS — DATA REPORT

*x% ¥ %X % ¥ ¥ ¥ X ¥ ¥ X X % % ¥ X % X X x % X X ¥ % % ¥ %X ¥ %X %X X X ¥ ¥ ¥ ¥ %X X % £ X ¥ ¥ %X % X X %X X % %X ¥ ¥ % x ¥ X ¥ ¥ X %X ¥ XXX

X%
* %
*x
xx
*¥

PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN %
SOURCE: NAVTELL CITY: FT LAUDERD ST:. FL **
STATION ID: Mw-02 COLLECTION START: 03/20/91 1435 STOP: 00/00/00 *x
CASE .NO.: 16059 SAS NO.: D. NO.: AM37 MD NO: AM37 xx

¥

**¥¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ X %X ¥ ¥ ¥ ¥ X ¥ ¥ ¥ %x ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ % ¥ ¥ ¥ ¥ X ¥ ¥ ¥ X ¥ ¥ ¥ ¥ X X % ¥ % X ¥ ¥ ¥ %X ¥ %X %X ¥ X ¥ ¥ X X ¥ ¥x%x%*

ANALYTICAL RESULTS UG/L
104 1 UNIDENTIFIED COMPOUND

+++FOOTNOTES =+

*A—-AVERAGE VALUE *NA-NOT ANALYZED *NAT-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN sL-ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.

*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.




UNITED STATES ENVIRONMENTAL PRCTECTICN AGENCY
Region IV
Environmental Services Division
College Station Road, Athens, Ga. 30613

**k** X MEMORAND UMY * % % % %

DATE: 05/24/91

SUBJECT: Results of Pesticide/PCB Analysis;
91-369 NAVTELL
FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PH1L BLACKWELL
Attacked are the results of analysis of samples collected as part of
the subject project.
As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIEK

REPORT which explains the reasons that these cualifiers were required.

If you have any questions please contact me.

ATTACHMENT



Case Number 16059

Affected Samples

Volatiles
56293

56295, 56300
56300
56302

Extractables
56289, 56290,
56293, 56294

56291

56295, 56300
56301

Pesticides
56291

56292

ORGANIC DATA QUALIFIER REPORT

Site I.D. NAVTELL, Ft.

Compound or Fraction

Project Number 91-369

1,1,1-trichloroethane

carbon tetrachloride
vinyl acetate

bromodichloromethane
1,2-dichloropropane

cis and trans 1,3-dichloropropene J

trichloroethene
dibromochloromethane

1,1,2-trichloroethane

benzene

bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene

1,1,2,2-tetrachloroethane

toluene
chlorobenzene
ethylbenzene
styrene

xylene (total)
trichloroethene
benzene

acetone

nitrobenzene
naphthalene
2-methylnaphthalene
acenaphthylene

all extractables

chrysene
di-n-butylphthalate

heptachlor epoxide
dieldrin

4,47 -DDT
alpha-chlordane
gamma-chlordane

all other pesticides

SAS Number
Lauderdale, FL
Flag
Used Reason

J
J
J
J

(&

(SR SURAVEN AV SV RN ST VR SFR VI S APE (P T AP R P

noemm I

LS

o oy e

low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low Internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
less than quantitation limit
less than quantitation limit
greater than quantitation limit

unacceptable QC recovery
unacceptable QC recovery
unacceptable QC recovery

low QC recovery

sample extracted over 30 days
after date of sampling

low QC recovery

low QC recovery

<quantitation limit

~<quantitation limit

<quantitation limit
<quantitation limit
<quantitation limit
excessive extraction holding time



PESTICIDES/PCB’S DATA REPORT

xx
xx
X%
¥
*x

PROJECT NO. 91-369

SOURCE : NAVTELL
STATION ID: SS-01

CASE NUMBER: 16059

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91

2%X%x ¥ X X ¥ ¥ X ¥ X X ¥ %X %X ¥ X X % X X ¥ X X ¥ X ¥ ¥ X ¥ %X ¥ %X X ¥ ¥ ¥ ¥X x % % %X ¥ ¥ X %X % X X ¥ X ¥ %X % %X X ¥ X X X ¥ X ¥ ¥ ¥ XXX

SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY M COHEN i
CITY: FT LAUDERD *x

COLLECTION START: 03/20/91 1035 STOP: 00/00/00 %

SAS NUMBER: D. NUMBER: AM30 >

%

X¥¥ ¥ * X X X ¥ ¥ Xx X ¥ ¥ ¥ % ¥ %X ¥ ¥ x ¥ ¥ % ¥ % x X ¥ % % ¥ ¥ ¥ ¥ X % ¥ ¥ % X ¥ ¥ %X X ¥ X ¥ ¥ ¥ X ¥ ¥ ¥ X X X %X % ¥ ¥ %X ¥ X %X Xx¥

UG/KG

18U ALPHA-BHC
18U BETA-BHC
18U DELTA-~BHC

ANALYTICAL RESULTS

18U GAMMA—-BHC (LINDANE)

18U HEPTACHLOR
18U ALDRIN

18U HEPTACHLOR EPOXIDE

18U ENDOSULFAN I
35U DIELDRIN

35U 4,4'-DDE (P.P’

35U ENDRIN

35U ENDOSULFAN TI1
35U 4.4’ DOD (P.P
35U ENDOSULFAN SU
35U 4.4’-DDT (P.P

*+sREMARKS*+#

*3+FOOTNOTESs x»

*A-AVERAGE VALUE

*K~ACTUAL VALUE 1S KNOWN TO BE LESS THAN VALUE GIVEN

(ALPHA)
—-DDE)
(BETA)
'-DDBD)

LFATE
'-DDT)

*NA-NOT ANALYZED

UG/KG ANALYTICAL RESULTS
180U METHOXYCHLOR
35U ENDRIN KETONE
NA ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE) /1
180U GAMMA-CHLORDANE /2
180U ALPHA-CHLORDANE /2
350U TOXAPHENE
180U PCB-1016 (ARQCLOR 1016)
180U PCB-1221 (AROCLOR 1221)
180U PCB-1232 (AROCLOR 1232)
180U PCB-1242 (AROCLOR 1242)
180U PCB-1248 (AROCLOR 1248)
350U PCB-1254 (AROCLOR 1254)
350y PCB-1260 (AROCLOR 1260)
9 PERCENT MOISTURE
* 2 sREMARKS* =+

*NAI-INTERFERENCES »J-ESTIMATED VALUE +N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

«-ACTUAL VALUE IS KNOWN TC BE GREATER THAN VALUE GIVEN

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

«C—CONFIRMED BY GCMS

1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.




PESTICIDES/PCB’S DATA REPCRT

*X¥ ¥ ¥ X X X ¥ % ¥ ¥ X ¥ X £ %X £ ¥ X ¥ X % ¥ ¥ X X ¥ ¥ %X %X ¥ ¥ ¥ X X ¥Xx X ¥ ¥ ¥ ¥ X X ¥ %X ¥ ¥ ¥ X %X X ¥ %X %X ¥ X ¥ %X X ¥ ¥ % ¥ % X%

*x
xx
* *x

PROJECT NO. 91-369

SOURCE : NAVTELL
STATION ID: SB—-O1

ANALYTICAL RESULTS

% CASE NUMBER: 16059
xx
XXX %X * ¥ ¥ ¥ ¥ %X X ¥ ¥ %X ¥ ¥ X %X X X X
UG/KG
18U ALPHA-BHC
18U BETA-BHC
18U DELTA-BHC
18U GAMMA-BHC (L INDANE )
18U HEPTACHLOR
18U ALDRIN
18U HEPTACHLOR EPOXIDE
18U ENDOSULFAN 1 (ALPHA)
35U DIELDRIN
35U 4,4’'-DDE (P.P’'-DDE)
35U ENDRIN
35U ENDOSULFAN II (BETA)
35U 4.4'-DDD (P.P’ DDD)
39U ENDOSULFAN SULFATE
35U 4.4'-DDT (P,P’'-DDT)
*++REMARKS*+»
2x3xFOOTNOTES**»

*A- AVERAGE VALUE

*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

+NA-NOT ANALYZED

SAMPLE NO. 56290 SAMPLE TYPE: SOIL

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA.

SAS NUMBER: D.

UG/KG

180U
35U

PROG ELEM: NSF
CITY:
COLLECTION START: 03/20/91
NUMBER: AM31

FT LAUDERD

METHOXYCHLOR
ENDRIN KETONE

NA ENDRIN ALDEHYDE
CHLORDANE (TECH.

180U GAMMA-CHLORDANE
180U ALPHA-CHLORDANE
350U TOXAPHENE
180U PCB-1016 (AROCLOR
180U PCB-1221 (AROCLOR
180U PCB-1232 (AROCLOR
180U PCB-1242 (AROCLOR
180U PCB-1248 (AROCLOR
350U PCB 1254 (ARCCLOR
350U PCB-1260 (AROCLOR

9 PERCENT MOISTURE

*+*REMARKS * %«

*NAI-INTERFERENCES *J-ESTIMATED VALUE

* ¥ X ¥ X ¥ ¥ X %X ¥ %X %X ¥ ¥ %X ¥ ¥ X ¥ ¥ ¥ ¥ ¥ ¥ X X X ¥ ¥ ¥ ¥ X

ANALYTICAL RESULTS

MIXTURE)
2

+U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
WHEN NO VALUE IS REPORTED, SEE CHLORDANE CONSTITUENTS.

*C—CONFIRMED BY GCMS

1.

COLLECTED B§+ MFEOHEN
1145  STOP: 00/00/00

x %

/1

05/23/91

%
xx
%
* %
xx

* ¥ X X X ¥ ¥ ¥ ¥ ¥ XXX

*N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN




PESTICIDES/PCB’S DATA REPORT

**

PROJECT NO. 91-369

SAMPLE NO. 56291

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/23/91

XXX %X X X X F K K £ £ ¥ ¥ K X K ¥ F £ F ¥ X X X £ £ % £ £ % ¥ X £ X £ F K £ F K % F ¥ F ¥ K & £ % ¥ ®E £ % X ¥ E F E K ¥ % ¥ K K RER
SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BV M COHEN x%

CITY: FT LAUDERD xx

%
*x
¥
%%

UG/KG ANALYTICAL RESULTS UG/KG
9.9UR ALPHA-BHC Q9UR METHOXYCHLOR
9.9UR BETA-BHC 20UR  ENDRIN KETONE
9.9UR DELTA-BHC NA ENDRIN ALDEHYDE
9.9UR GAMMA-BHC (LINDANE) - CHLORDANE (TECH. MIXTURE)
9.9UR HEPTACHLOR 61J GAMMA-CHLORDANE /2
9.8UR ALDRIN 45J ALPHA-CHLORDANE /2
3.3J HEPTACHLOR EPOXIDE 200UR  TOXAPHENE
9.QUR ENDOSULFAN I (ALPHA) 99UR PCB-1016 (AROCLOR 1016)
4.3J DIELDRIN 99UR PCB-1221 (AROCLOR 1221)
20UR ,4'-DDE (P.P’-DDE) 99UR PCB-1232 (AROCLOR 1232)
20UR  ENDRIN S9UR PCB-1242 (AROCLOR 1242)
20UR ENDOSULFAN 11 (BETA) 99UR PCB-1248 (ARQCLOR 1248)
20UR 4.4’-DDD (P.F’ DDD) 200UR PCB-12%4 (AROCLOR 12%4)
20UR ENDOSULFAN SULFATE 200UR PCB-1260 (AROCLOR 1260)
8.6J -DDT (P.P’-DDT) 19 PERCENT MOISTURE
*+xREMARKS = % x ** s REMARKS**x *

SOURCE : NAVTELL
STATION ID: SS-02
CASE NUMBER:

EXCESSIVE HOLDING TIME

++sFOOTNOTES* * *

*A- AVERAGE VALUE

sK-ACTUAL VALUE IS KNOWN 7O BE LESS THAN VALUE GIVEN

16059

SAS NUMBER: 0.

*%X% % ¥ * ¥ ¥ %X ¥ ¥ %X ¥ %X ¥ ¥ ¥ ¥ *x ¥ X ¥ ¥ ¥X ¥ x ¥ ¥ X %X ¥ ¥ ¥ x X %X

*NA-NOT ANALYZED

COLLECTION START: 03/20/91

NUMBER: AM32

X * *x ¥ X *x ¥ ¥ X x

*NAI-INTERFERENCES =*J-ESTIMATED VALUE

*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.

*C—-CONFTRMED BY GCMS

WHEN NO VALUE IS REPORTED, SEE CHLORDANE CONSTITUENTS.

1015

* ¥ ¥ ¥ ¥ ¥ X X X X ¥ %

ANALYTICAL RESULTS

STOP: 00/00/00 *x
xx
%
B EEEELIT

/1

*N-PRESUMPTIVE EVIDENCE OF FRESENCE OF MATERIAL
*L —ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA" 05/23/91

PESTICIDES/PCB’S DATA REPORT
%% ¥ %X %X % X ¥ X %X X %X ¥ ¥ %X X %X ¥ ¥ ¥ X %X %¥ %X %X ¥ %X X %X ¥ X ¥ %X X % % X ¥ ¥ X % %X X % %X % * ¥ ¥ X % %X X % %X %X %X %X %X X X X X ¥ X¥X%¥%
x+  PROJECT NO. 91-369  SAMPLE NO. 56292 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M _COHEN *s
x+  SOURCE: NAVTELL CITY: FT LAUDER ST: FL s
«+  STATION I1D: SB-02 COLLECTION START: 03/20/91 1255  STOP: 00/00/00 M
++  CASE NUMBER: 16059 SAS NUMBER: D. NUMBER: AM33 s
xX xR
XXX %X ¥ * ¥ ¥ X X %X %X ¥ ¥ ¥ X X ¥ ¥ ¥ * ¥ ¥ X ¥ ¥ ¥ ¥ X ¥ ¥ % ¥ %X ¥ X %X ¥X %X %X ¥X ¥ ¥ ¥ ¥ ¥ ¥ ¥ %X ¥ ¥ X X x X ¥ X ¥ ¥ x X *X ¥ X ¥ ¥xXX

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

180  ALPHA-BHC 180U  METHOXYCHLOR

180  BETA-BHC 36U  ENDRIN KETONE

180  DELTA-BHC NA ENDRIN ALDEHYDE

180  GAMMA-BHC (LINDANE) CHLORDANE (TECH. MIXTURE) /1

180  HEPTACHLOR 180U  GAMMA—CHLORDANE /2

180  ALDRIN 180U  ALPHA-CHLORDANE /2

180  HEPTACHLOR EPOXIDE 360U  TOXAPHENE

180  ENDOSULFAN I (ALPHA) 180U PCB-1016 (AROCLOR 1016)

360 DIELDRIN 180U  PCB-1221 (AROCLOR 1221)

36U 4.4’-DDE (P,P’-DDE) 180U  PCB-1232 (AROCLOR 1232)

360  ENDRIN 180U PCB-1242 (AROCLOR 1242)

360 ENDOSULFAN II (BETA) 180U  PCB-1248 (AROCLOR 1248)

36U 4,4’ -DDD (P.P’-DDD) 360U PCB-1254 (AROCLOR 1254)

360 ENDOSULFAN SULFATE 360U PCB-1260 (AROCLOR 1260)

36U 4,4-DDT (P,P’-DDT) 12 PERCENT MOISTURE

**xFOOTNOTES** =
*A-AVERAGE VALUE +NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE =N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =*L—ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN
*U~-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
*C—CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91

PESTICIDES/PCB’S DATA REPORT
XXX ¥ %X * ¥ ¥ ¥ X ¥ X %X %X %X X ¥ ¥ ¥ % ¥ ¥ %X X ¥ X % ¥ %X X ¥ ¥ ¥ x % % ¥ %X %X ¥ % % ¥ ¥ ¥ ¥ ¥ % ¥ %X ¥ ¥ X ¥ %X ¥ %X %X X ¥ X %X ¥ X X X%X%
s+ PROJECT NO. 91-369  SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF  COLLECTED BY: M_COHEN s
x+  SOURCE: NAVTELL CITY: FT LAUDERD ST s
++  STATION ID: SS-03 COLLECTION START: 03/20/91 7330 © sTOP: 00/00/00 -
*+  CASE NUMBER: 16059 SAS NUMBER: D. NUMBER: AM35 -
x*x x %
**x% X %X X X X ¥ ¥ ¥ X * ¥ ¥ %X X ¥ ¥ ¥ %X ¥ %X X x * ¥ X ¥ %* X X ¥ ¥ ¥ ¥ ¥ % X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ *¥ % X X ¥ ¥ X ¥ ¥ X ¥ X X ¥ ¥ ¥Xx

UG/KG ANALYTICAL RESULTS UG/KG ANALYTICAL RESULTS

22U  ALPHA-BHC 220U  METHOXYCHLOR

22U BETA-BHC 45U  ENDRIN KETONE

220 DELTA-BHC NA ENDRIN ALDEHYDE

22U GAMMA-BHC (LINDANE) CHLORDANE (TECH. MIXTURE) /1

22U HEPTACHLOR 220U  GAMMA—CHLORDANE /2

22U ALDRIN 2200  ALPHA-CHLORDANE /2

22U HEPTACHLOR EPOXIDE 4500  TOXAPHENE

220  ENDOSULFAN I (ALPHA) 220U  PCB-1016 (AROCLOR 1016)

450  DIELDRIN 2200 PCB-1221 (AROCLOR 1221)

450 4.4’-DDE (P,P’-DDE) 220U  PCB-1232 (AROCLOR 1232)

A5U  ENDRIN 2200  PCB-1242 (AROCLOR 1242)

450  ENDOSULFAN II (BETA) 220U  PCB-1248 (AROCLOR 1248)

450 4.4’-DDD (P.P’ DDD) 450U PCB-1254 (AROCLOR 1254)

45U  ENDOSULFAN SULFATE 450U PCB-1260 (AROCLOR 1260)

450 4.4'-DDT (P,P/-DDT) 29 PERCENT MOISTURE

*xsFOOTNOTES*+=
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES +J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN = -ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
«U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
*C—-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.




PESTICIDES/PCB’S DATA REPORT

%
xx%x
* %
xX¥
xx

*x¥¥X X

PROJECT NO. 91-369

SOURCE : NAVTELL
STATION ID. SB-0

3
CASE NUMBER: 16059

UG/KG

27V ALPHA-BHC
27U BETA-BHC

27V DELTA-BHC
27V GAMMA-BHC (LI
27U HEPTACHLOR
274 ALDRIN

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

*%¥x ¥ %X X X ¥ X X X X X % X X X X ¥ ¥ ¥ ¥ X %X X ¥ %X % X ¥ X ¥ ¥X X % ¥ %X ¥ % ¥ %X %X * X ¥ % %¥ %X %X %X X X X ¥ X X X X X ¥ % ¥ % % % £%%

SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BV M COHEN x%
CITY: FT LAUDERD FL %

COLLECTION START: 03/20/91 1405 STOP:. 00/00/00 %

SAS NUMBER: D. NUMBER: AM36 xx

NDANE )

27U HEPTACHLOR EPOXIDE

27U ENDOSULFAN 1
54U DIELDRIN

(ALPHA)

54y 4,4'-DDE (P,P’-DDE)

54y ENDRIN
54U ENDOSULFAN I1I

(BETA)

54U 4.,4’'-DDD (P.FP’-DDD)
54U ENDOSULFAN SULFATE
54U 4.4’-DDT (P,P’-DDT)

x2£FOOTNOTES x*

*A-AVERAGE VALUE

*K—-ACTUAL VALUE IS KNOWN 10 BE LESS THAN VALUE GIVEN

+NA-NOT ANALYZED

¥ X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X %X ¥ ¥ X ¥ ¥ X X ¥ ¥ ¥ ¥ ¥ ¥ X ¥ % ¥ ¥ ¥ X

ANALYTICAL RESULTS

270U
54U
NA

270U
270U
540U
270U
270U
270U
270U
270U
540U
240U
41

x %

* ¥ ¥ ¥ ¥ ¥ ¥ Xx X ¥ ¥ ¥ ¥ ¥ ¥x ¥ ¥ ¥ X ¥ X X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥XX¥%

UG/KG

ANALYTICAL RESULTS

ME THOXYCHLOR

ENDRIN KETONE

ENDRIN ALDEHYDE

CHLORDANE (TECH. MIXTURE) /1
GAMMA—-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR
PCB-1221 (AROCLOR
PCB-1232 (AROCLOR
PCB-1242 (AROCLOR
PCB-1248 (ARQCLOR
FCB 1254 (AROCLOR
PCB-1260 (ARQCLOR
PERCENT MOISTURE

NN
NRONNNNO
DNDHDWN =
OLONN—=O
— N N N S N

*NAI-INTERFERENCES =J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL

*L -ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN

*J-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.

+C-CONFIRMED BY GCMS

1.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/23/91

PESTICIDES/PC8’S DATA REPORT

%% % ¥ %X %X x %X X ¥ ¥ %X % ¥ ¥ ¥ %X ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ x % %X ¥ %X ¥ %X % %X ¥ %X ¥ X ¥ X %X % %X X X %X *¥ %X ¥ %X X ¥ ¥ ¥ X ¥ ¥ X ¥ ¥ ¥ %X ¥ ¥ %x%x%

%
xx
%
*%
xx
LR X

%%

PROJECT NG. 91-3869

SOURCE: NAVTELL
STATION ID: MW-01

SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF
CITY: FT LAUDERD

COLLECTION START: 03/20/91

*x
xx
%

COLLECTED BYT M COHEN
1630 STOP: 00/00/00

CASE NUMBER: 16059 SAS NUMBER: D. NUMBER: AM34 xx
xx
* ¥ * X ¥ ¥ ¥ %X X X ¥ %X ¥ ¥ ¥ ¥ %X % X X x ¥ ¥ x % ¥ * * ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ x *¥ ¥ x x ¥ ¥ ¥ ¥ * ¥ %X x X X X x *¥ ¥ % ¥ X ¥X¥xx
UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS
.050U ALPHA-BHC .50U  METHOXYCHLOR
.050U BETA-BHC . 10U ENDRIN KETONE
.050U DELTA-BHC NA  ENDRIN ALDEHYDE
.050U GAMMA-BHC (LINDANE) CHLORDANE (TECH. MIXTURE) /1
.050U HEPTACHLOR .50U  GAMMA-CHLORDANE /2
.050U ALDRIN .50U ALPHA-CHLORDANE /2
.050U HEPTACHLOR EPOXIDE 1.0U TOXAPHENE
.050U ENDOSULFAN I (ALPHA) .50U PCB-1016 (AROCLOR 1016)
.10V DIELDRIN .50U PCB-1221 (ARQOCLOR 1221)
.10U 4.,4’'-DDE (P.P’-DDE) .50U PCB-1232 (AROCLOR 1232)
.10U ENDRIN .50U PCB-1242 (AROCLOR 1242)
. 10U  ENDOSULFAN II (BETA) .50U PCB-1248 (AROCLOR 1248)
10U 4.4’ -DDD (P.P’-DDD) 1.0U PCB-1254 (AROCLOR 1254)
10U ENDOSULFAN SULFATE 1.0U PCB-1260 (AROCLOR 1260)
.10V 4-DDT (P.P’-DDT)
FOOTNOTES=**x

*A-AVERAGE VALUE

*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

*U-MATERIAL WAS ANAL
*R-QC INDICATES THAT
*C-CONFIRMED BY GCMS

*NA-NOT ANALYZED +NAT-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*L~ACTUAL VALUE 1S KNOWN TO BE GREATER THAN VALUE GIVEN

YZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT

DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS 1S NECESSARY FOR VERIFICATION.

1. WHEN NO VALUE IS REPORTED., SEE CHLORDANE CONSTITUENTS.




SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91
PESTICIDES/PCB’S DATA REPORT
X% £ ¥ % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %X %X X X £ ¥ ¥ ¥ X ¥ %X ¥ ¥ *¥ %X x X %X %X ¥ % X X X ¥ ¥ ¥ % % %X % ¥ %X X %X %X ¥ %X % %X ¥ % X ¥ X X X ¥ %X X ¥ ¥xx%
2 PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN %
= SOURCE : NAVTELL CITY: FT LAUDERD ST: FL =
% STATION ID: MW-02 COLLECTION START: 03/20/91 1435 STOP: 00/00/00 *x
*x CASE NUMBER: 16059 SAS NUMBER: D. NUMBER: AM37 x*
xx **x
£¥x ¥ ¥ % ¥ ¥ ¥ ¥ %X %X ¥ ¥ ¥ X % ¥ % ¥ ¥ ¥ ¥ £ ¥ X X ¥ ¥ ¥ ¥ ¥ X X ¥ % ¥ ¥ * %X ¥ ¥ ¥ ¥ * ¥ ¥ ¥ X ¥ %X X X *X ¥ ¥ X ¥ ¥ %X X ¥ ¥ ¥ X XXX
UG/L ANALYTICAL RESULTS UG/L ANALYTICAL RESULTS
.050U ALPHA-BHC .50U METHOXYCHLOR
.0508 BETA-BHC .10U ENDRIN KETONE
.050U DELTA-BHC NA ENDRIN ALDEHYDE
.050U GAMMA-BHC (L INDANE) CHLORDANE (TECH. MIXTURE) /1
.050U HEPTACHLOR .50U  GAMMA-CHLORDANE /2
.050U ALDRIN .50U ALPHA-CHLORDANE /2
.050U HEPTACHLOR EPOXIDE 1.0U TOXAPHENE
.050U ENDOSULFAN 1 (ALPHA) .50U PCB-1016 (AROCLOR 1016)
.10U DIELDRIN .50U0 PCB-1221 (ARDCLOR 1221)
.10 4.4’-DDE (P.P’'-DDE) .50U PCB-1232 (ARQCLOR 1232)
.10U ENDRIN .50U PCB-1242 (AROCLOR 1242)
10U  ENDOSULFAN II (BETA) .50U PCB-1248 (ARQOCLOR 1248)
10U 4.4’-DDD (F.P’-DDD) 1.0U PCB-1254 (AROCLOR 1254)
10U ENDOSULFAN SULFATE 1.0 PCB-1260 (AROCLOR 1260)

10U 4.4'-DDT (P.P’'-DDT)

*+3FOOTNOTES**x
*A-AVERAGE VALUE +NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE sN-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN =*L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
*C—CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED., SEE CHLORDANE CONSTITUENTS.




PROJECT NO. 91-369
SOURCE: NAVTELL

STATION ID: TB-O1W
CASE NUMBER: 16059

*xx%x ¥ * X ¥ ¥ ¥ X X ¥ %

*A-AVERAGE VALUE

*K—ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN

PESTICIDES/PCB’S DATA REPORT
XX% £ % ¥ X £ F £ X X ¥ K X F £ 2 X % £ E X F £ F X X % F K X ¥ R X % 5 FE ¥ £ £ ¥ X X * £ £ X £ £ T X F X X £ ¥ ¥ E £ F ¥ F & ¥ K%

SAMPLE NO. 56301 COLLECTED Bgi MFEOHEN

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATH

SAMPLE TYPE: GROUNDWA ROG

p
CITy

COLLECTION START: 03/20/91

SAS NUMBER: D.

¥ ¥ ¥ % ¥ X x X ¥ ¥ ¥ X %X X ¥ ¥ X
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: SS;ZZ; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 1V

345 COURTLAND “TREET. NE
ATLANTA, GEORGIA 30365

WD-WPB
MAR 98 1y#1

CERTIFIED MATIL
RETURN RECEIPT REQUESTED

Farbman - Stein

Attn: Mr. Lee Tomback

3449 NW 55 Street

Ft. Lauderdale, Florida 33309

Re: Navtell
FI1.D118624188

Dear Mr. Tomback:

The United States Environmental Protection Agency (EPA),
pursuant to the authority and requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), 42 U.S.C. 9601 et seq., as amended by the Superfund
Amendments and Reauthorization Act (SARA), Public Law 99-499, is
planning to conduct an investigation of the above referenced
site. EPA has reason to believe that there may be a release or
threat of a release of hazardous substances from the site into
the surrounding environment. The purpose of the investigation
is to determine the nature and extent of contamination at the
site and to determine what, if any, further response action
would be appropriate.

EPA is requesting permission for access to your property
beginning on March 19, 1991 and continuing through the
completion of the investigation on or about March 21, 1991.
Activities to be conducted during the investigation may include:
1. Inspect, sketch and photograph the premises;

2. Collect surface and subsurface soil samples;

3. Collect groundwater and subsurface water samples;
4. Collect sediment samples;
5. Conduct air monitoring;

Printed on Recycled Paper
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6. Transportation of equipment onto and about the site as
necessary to accomplish the activities above, including
trucks and sampling equipment.

The above sampling activity will be conducted by personnel from
EPA Region IV'’s Field Investigation Team (FIT). Mitch Cohen of
FIT will contact you prior to the actual site visit to make
final arrangements and note any changes.

This letter serves as a formal request for permission to obtain
access to your property. If you will voluntarily give
permission for EPA to conduct the above described investigation
of the Navtell property, please sign and return the original of
this letter to:

Mr. Gerald F. Foree

Waste Programs Branch-SAS
U.S. EPA - Region 1V

345 Courtland Street, N.E.
Atlanta, GA 30365

Fax Number: (404) 347-4862

Your signature will represent your agreement to grant EPA, its
contractor(s), subcontractor(s), and employees, access to your
property during the periods stated and for the purpose of
conducting some or all of the activities described above and any
other activity deemed necessary by EPA to perform properly the
investigation. Failure to respond to this letter will be deemed
a denial of the request for access to your property.

Split samples will be made available if requested. However, you
will be required to furnish your own containers as well as your
own laboratory analyses.

If you have any questions, please contact me at (404) 347-5065.
Your cooperation in this matter is appreciated.

Sincerely,
NQ&?-%

Gerald F. Foree
Site Assessment Section-wD

cc: Tillman McAdams, EPA, SAS-WD
Eric Nuzie, FDER
Julie Keller, NUS Corporation
Bob Donaghue, NUS Corporation
Alex Padva, FDER, SE District



I hereby grant permission for EPA and contractors to enter the
above referenced for purposes of carrying out the sampling

described above.

Signature:

Date:
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UNITED STATES ENVRONMENTAL PROTECTION AGENCY

REGION IV

SITE ASSESSMENT SECTION, WASTE PROGRAMS BRANCH
WASTE MANAGEMENT DIVISION
345 COURTLAND STREET, N.E.
ATLANTA, GEORGIA 30365

FACSTMILE TRANSMISSION COVER SHEET

DATE: March 13, 1991 NO. OF PAGES (INCLUDE COVER SHEET) _4
TO: Lee Tomback FAX TELEPHONE NO. 305/4863647
ADDRESS : TELEPHONE NO. 305/7331333

IF THE FOLLOWING MESSAGE IS RECEIVED POORLY, PLEASE CALL Gerald Foree

IN OUR OFFICE AT FTS 257-5065 OR COMMERCIAL (404) 347-5065
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MACHINE TYPE FAX NUMBER
HARRIS/3M FTS NUMBER 257-4862
2127 COMMERCIAL (404) 347-4862
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p. A12). The potentiometric surface of the artesian Floridan aquifer is approximately 40 to 50 feet
amsl. The regional groundwater flow direction in the Floridan aquifer 15 east toward the coast
(Ref. 12, p. 851). The aquifer is approximately 1,000 feet bls and 1s undeveioged as a drinking water

resource due to its high salinity (Refs. 7, sheets 1,2, 10, pp. 67, 83; 11, p. A8)

2.0 SAMPLING INVESTIGATION

The sampllng mvestlgatlon will include the collectlon of a_ total of 16 environmental samp|es

e L e S et D T T T T M e e e

consisting of surface - soﬂ subsmface soil, sediment, and groundwater Samples will be analyzpc ‘or

extractable and purgeable organic compounds, pesticides, PCBs, cyanides, and metals. Analyses will

be performed under the Contract Laboratory Program (CLP). The number of samples and sample

locations are fentatlve and may change as field COndmons warrant. Sample descriptions are proviged
T T S TTIDL T

in Table 1, and proposed sample iocaticns are shown on Figure 3.

2.1 Surface Soil Sampling

Three surface soil samples will be coilected during the investigation. One wiif be collected offsite as a
control sample. Two wiil be collected ‘rom grassy areas near the fadlity buiiding, with one zeirg

northwest and the other being southeast

2.2 Subsurface Sail Sampling

Five subsurface soil samples will be coiected as part of the study. One will be collected off site ana <o
the northwest as a control sample. One will be collected northwest of the facitity building, wn'ie
three will be collected along the scutneastern boundary of the faclity. An asphalt coring apraratus

will aid in accessing soil below paved areas

2.3 Sediment Sampling

Three sediment samples will be collectad during the study. Cne will be collected off site and <0 ‘ne
northwest as a control. Two others will be collected from French storm drains 'ocated in the aspra t-

paved areas surrounding the facility building.
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TABLE 1

SAMPLE LOCATIONS AND RATIONALE

NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA
I
Sample Code Sample Type Location Rationale
NT-55-01 Surface Soil Northwest and off site at 0-2" [ Control samp'e o isciate ‘
below fand surface (bls) facility
NT-5S-02 Surface Sail Northwest of facility at 0-2° Determine the oresence or
ols absence of con-zmirants
NT-55-03 Surface Soil Southeast of facility at 0-2 Determine the oresence or
bis absence of contaminants
NT-SB-01 Subsurface Soil Northwest and off site at Control sampie to isociate ;
3-1G" bls facility l
NT-S8-02 Subsurface Sail Vorthwest of facility at 3-10° | Determine the oreserca or ;
ols apsence of contaminarts '
NT-SB-03 Subsurface Soil | Southeast of facility at 3-10" | Determine the oresence or 5
bis apsence of contaminarts
1
NT-5B-04 Subsurface Soil | Southeast corner of faciiity at | Determine the presence or '
3-10" bis absence o7 contaminants
NT-SB-35 Subsurface Sail | South-central portion of Determine the presence or
faciity at 3-10" bls absence of contaminants
NT-SD-01 Sediment Northwest and off site at 0- Control sample 10 1solate :
5" ols faclity |
NT-SD-02 Sediment North of facility from a Determine “he oresence or 1
French drain at 3-6" bis absence of contamirants
NT-SD-03 Sediment Sottheast of facility from a Determine ‘re oreserce ar \
french drain at 0-6” bls absence of contaminarts \
NT-TW-01 Groundwater Nor-hwest and off site Control samplie to 1soiate
fac:lity
NT-TW-92 Groundwater Narthwest portion of the Determine tne presenca ¢r
facility absence of contaminants
NT-TW-03 Groundwater Sautheast portion of the Determine the oresence ar
facility zbsence of contaminants
NT-TW-04 Groundwater Southeast corner of the Determine the presence or ;
facility absence of contaminants :’
i
NT-TW-05 Groundwater South-central portion of the | Cetermine the presence or
facility absence of contaminants |
NT - Navtell SD - Sediment
SS - Surface Soil W - Groundwater, Temporary Well
SB - Subsurface Soil
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DATE : Mﬁ;i 1}7 1(}91 T Brrenn g
SUBJECT: Screening Site Inspection Study Plan, Phase 1T,

Navtell, Fort Lauderdale, Broward County, Florida;

EPA ID No. FLD118624188, ESD Project No. 91E-326
FROM: Roger E. Carlton, Environmental Engincer L{?{ C;k,f%ga__
Hazardous Waste Section
Environmental Compliance Branch
Environmental Services Division

TO: Al Hanke, Chief
Site Assessment Section
Waste Programs Branch

Waste Management Divigion ' \ ;]
N A
v
THR : William R. Bokey, Chief o~
Hazardous Waste Section o

Environmental Compliance Branch .«
Environmental Services Division

The Screening Site Inspection Study Plan, Phase IT, Navtell, Fort Lauderdale,
Broward County, Florida, is complete as is.

If vou have any questions, pledse contact me at (4A04) 546-3308 or (FTS) 250-3308.

co:r Finger/Wright/Waldrop
Bokey/Hall
Fnight
Franklin
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Laboratory Quality Assurance Specialist
Laboratory Evaluation & Quality Assurance Section

TO: Al Hanke
Site Assessment Section
Waste Programs Branch
Waste Management Division

THRU Wade Knight, Chief ‘-

Laboratory Evaluation & Quality Assurance Section

We have reviewed the following document:s and have nc comments:

« Rite-Way Automotive, Ft. Lauderdale, FL

= Navtel, Ft. Lauderdale, FL

» Classic Graphics, Inc., Ft. Lauderdale,

~ JQ :s
RS
Uz
U T Zn
;ﬁ‘} ,"'-‘l'r~ > g
Pl | u“:(‘l o, RIS
e 7
SULSTRr~
df:\?Lh]" I/
-~ ~r
"‘“"..‘h‘.‘, " -
v'rr_‘,,:‘f’:(:a;,

FL



R-586-2-1-34

STUDY PLAN
SCREENING SITE INSPECTION, PHASE Il
NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA
EPAID #: FLD118624188

Prepared Under
TOD No. F4-9005-71
CONTRACT NO 68-01-7346

Revision 0

FOR THE

WASTE MANAGEMENT DIVISION
U.S. ENVIRONMENTAL PROTECTION AGENCY

FEBRUARY 28, 1991

NUS CORPORATION
SUPERFUND DIVISION

Prepared By Reviewed By Approved By
Vi -
/LVZ/ C : ‘ c 7
Witch Cohen, P.E. ‘,«Roger Franklin ! hil Bldckwell
Project Manager Assistant Regional Regional Project Manager

Project Manager

o8 0% 199\



NOTICE

The information in this document has been funded wholly by the United States Environmental Protection
Agency (EPA) under Contract Number 68-01-7346 and is considered proprietary to the EPA.

This information is not be released to third parties without the expressed or written consent of the EPA.
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STUDY PLAN
SCREENING SITE INSPECTION, PHASE I
NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA
EPA ID #FLD118624188
TDD NO. F4-9005-71

1.0 INTRODUCTION

The NUS Corporation Region 4 Field Investigation Team (FiT) has been tasked by the US.
Environmental Protection Agency (EPA), Waste Management Division to conduct a Screening Site
Inspection (SS1) at the Navtell facility in Fort Lauderdale, Broward County, Florida. The inspection will
be performed under the authority of the Comprehensive Environmental Response, Compensation
and Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986
{SARA). Tasks will be performed to satisfy the requirements stated in Phase il of Technical Directive

Document (TDD) number F4-9005-71.

1.1 Objectives

The objectives of this Phase it inspection will be to determine the nature of contaminants present at
the site and to determine if a release of these substances has occurred or may occur. Further, this
inspection will seek to determine the possible pathways by which contamination could migrate from
the site and the populations and environments it would potentially affect. Through these objectives,

arecommendation will be made regarding future activities at the site.

Specific elements are:

¢ Obtaininformation to prepare a site-specific preliminary HRS score.

e Provide EPA the necessary information to make decisions on any other actions warranted

at thesite.



1.2 Scope of Work

The scope of this investigation will include the following activities:

® Obtain and review background materiais relevant to HRS scoring of site.

® Evaluate target populations associated with the groundwater, surface water, air, and

onsite exposure pathways.

® Determine location and distance to nearest potable well.

® Develop asite sketch, to scale.

® (ollect environmental samples to be analyzed under the Contract Laboratory Program

(CLP)

1.3 Schedule

Week of March 18, 1991

1.4 Personnel

Project Manager - Mitch Cohen

Other personnel as required

1.5 Permits and Authorization Requirements

EPA 15 responsible for obtaining access to the site and permission to take photographs of ste Ir

addition, EPA is responsible for all permits which may be required to accomplish this task.

1.6 Site History and Description

Navtell is located on N.W. 55th Street within the city limits of Fort Lauderdale just west of the
Executive Airport. The facility sold and repaired data communications test equipment (Ref. 1). The
facility is in a commercial/industrial area, with the nearest residential area to the west, approximately

0.4 mile (Refs. 1, 2) (Figures 1, 2).
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Navtell began operations prior to 1984 and ceased operations at this location by 1985 (Ref. 1). The
property is presently owned by C.B. Institutional Fund VI (Ref. 2) The company repaired and sold
data communications equipment. They used approximately 20 gallons/year of cleaning solvents in
their processes, but there were no spilis or disposals reported on site. The spent solvents were placed
in small containers until retrieved by municipal trash collectors. Also, some soldering was performed

at this facility (Ref. 1).

1.7 Reqional Hydrogeoloqy

The facility i1s located in the Atlantic Coastal Ridge region of the Coastal Plain Physiographic Province
(Ref. 3, plate 1-C). Topographically, a large portion of this area is flat lying, although low ridges
parallel the eastern shoreline. In general, the area exists at low altitudes as elevations in Broward
County typically range between 2 and 10 feet above mean sea level (amsi). There are very few
naturally occurring streams. Instead, a network of manmade canals serve to controi surface water
run-off and induce groundwater seepage, through which groundwater elevations in the Biscayne
aquifer are lowered (Ref. 4, pp. 1, 44-45). Broward County is underlain by the Biscayne aguifer, which
is a sole-source aquifer (Refs. 5, p. 3; 6). Surface soil in the area consists primarily of fine sands

(Ref. 4, sheet 8, index).

The Biscayne aquifer is a highly permeable, wedge-shaped, unconfined aquifer that is about 300 feet
thick. In eastern Broward County, the aquifer is thickest in the east and thins to the west. The
Biscayne aquifer underlying the facility consists of the Pamlico Sand (quartz sand), the Anastasia
Formation (sandstone and limestone), the Key Largo Limestone (coralline reef rock), and the Tamiami
Formation (limestones, sands, and marls) (Refs. 5, p. 3; 7, sheets 1, 2). Based on available borehole
data, the Key Largo Limestone appears to be areally discontinuous in the Executive Airport area.
Recharge to the Biscayne aquifer is primarily through rainfall. Downward infiltration of the
rainwater is rapid due to the presence of highly permeable sandy soils along the coast, as well as the
presence of the solution cavities and conduits in the limestone (Ref. 5, p. 15). In southern Florida, at
least one-fourth of the [imestone rock is cavernous with interconnecting solution cavities, which are
generally filled with sand (Ref. 8, p. 133). The water table slopes eastward toward the coast;
however, locally, the direction of groundwater flow in the Biscayne aquifer may be influenced by
drainage canals and wellfields (Refs. 5, pp. 3, 15; 7, sheets 1, 2). Water-table depth around the facility
ranges from approximately 1 to 9 feet below land surface (bls) (Ref.9, pp. 30, 31).



Wells completed in the Biscayne aquifer are an average of 80 to 120 feet bls and provide all municipal
water supplies for Broward County (Ref 6). Transmissivity of the Biscayne aquifer ranges from
5.4x 104 to 4.0 x 105 ft2/day, and storage coefficients are as high as 3.4 x 10-7 (Ref. 5, pp. 3, 8).
Hydraulic conductivity ranges from 6.5 x 103 to 3.38 x 103 ft/day along coastal Broward County
(Ref. 9, p 39)

Below the aquifer of concern is the Hawthorn Group, a confining unit present in the site area. The
majority of the Hawthorn is predominantly comprised of siliciclastics; however, there is a carbonate
untt in the lower portion of the group (Ref. 10, p. 56). In Broward County, the Hawthorn Group
consists of, in descending order, the Peace River and Arcadia formations (Ref. 10, pp. 55, 67, 83). The
Peace River Formation is comprised of quartz sands, clays, and carbonates. Approximately two-thirds
of the formation is siliciclastics with carbonate beds scattered throughout (Ref 10, p. 79) The Arcadia
Formation consists primarily of limestones and dolostones that contain sand (quartz) and phosphate,
and are often clay rich (Ref. 10, p. 56). In the site area, the Peace River Formation is approximately
300 feet thick, and the Arcadia Formation is about 400 feet thick (Ref 10, pp. 67, 83). In areas where
the underlying Floridan aquifer is tightly confined by the Hawthorn Group, model-derived leakage

coefficient values for the Hawthorn average approximately 0.01 in/yr/ft (Ref. 11, p. A12).

Beneath the Hawthorn Group are sedimentary units which comprise the Floridan Aquifer System
(Refs. 10, p. 55; 12, p. B44). The Floridan aquifer is a sequence of carbonate rocks, primarily
limestones in the upper two-thirds, and dolostones with evaporite beds in the lower portion. These
carbonate rocks of the Floridan aquifer are generally highly permeable and are hydraulically

connected in varying degrees (Ref. 12, p. B45).

The Floridan Aquifer System consists of an upper and lower aquifer with a middie confining unit
(Ref. 12, pp. B18-B33, B44-B45). In this area, the Suwannee Limestone, Ocala Group, and the upper
third of the Avon Park Formation comprise the upper Floridan aquifer. The middle confining unit
consists of low-permeability sediments, which constitute the middle third of tne Avon Park
Formation. The lower Floridan aquifer is comprised of the lower third of the Avon Park Formation
and the Oldsmar and Cedar Keys formations (Ref 12, pp. B44, B47) Located in the lower portior of

the Floridan aquifer is a highly permeable, cavernous unit, termed the Boulder zone (Ref 11, p. A8)

The entire Floridan Aquifer System is approximately 2,800 feet thick in the site area (Ref. 12, plate 27).
Transmissivities range from 1.0 x 104 to 5.0 x 104 ft2/day for the majority of the aquifer, but aquifer
tests in the Boulder zone have suggested transmissivities greater than 3.0 x 106 ftZ/day (Ref. 11,

pp. A11-A12). Storage coefficients for the upper Floridan range from 1 x 10-5 to 2 x 10-¢ {(Ref. 11,



p.A12). The potentiometric surface of the artesian Floridan aquifer is approximately 40 to 50 feet
amsl. The regional groundwater flow direction in the Floridan aquifer is east toward the coast
(Ref. 12, p. B51). The aquifer is approxtmately 1,000 feet bls and is undeveloped as a drinking water
resource due to tts high salinity (Refs. 7, sheets 1, 2; 10, pp. 67,83; 11, p A8)

2.0 SAMPLING INVESTIGATION

The sampling investigation will include the collection of a total of 16 environmental samples;
consisting of surface soil, subsurface soil, sediment, and groundwater. Samples will be analyzed for
extractable and purgeable organic compounds, pesticides, PCBs, cyanides, and metals. Analyses will
be performed under the Contract Laboratory Program (CLP). The number of samples and sample
locations are tentative and may change as field conditions warrant. Sample descriptions are provided

in Table 1, and proposed sample locations are shown on Figure 3.

2.1 Surface Sail Sampling

Three surface soil sampies will be collected during the investigation. One will be coilected off site as a
control sample. Two will be collected from grassy areas near the facility building, with one being

northwest and the other being southeast.

2.2 Subsurface Soil Sampling

Five subsurface soil samples will be collected as part of the study. One will be collected off site and to
the northwest as a control sample. One will be collected northwest of the facility building, while
three will be collected along the southeastern boundary of the facility. An asphalt coring apparatus

will aid in accessing sotl below paved areas.

2.3 Sediment Sampiling

Three sediment samples will be collected during the study. One will be collected off site and to the
northwest as a control. Two others will be collected from French storm drains focated in the asphalt-

paved areas surrounding the facility building.



TABLE1

SAMPLE LOCATIONS AND RATIONALE

NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Sample Code Sample Type Location Rationale
NT-55-01 Surface Sot! Northwest and off site at 0-2' | Control sample to isolate
below land surface (bls) facility
NT-55-02 Surface Soil Northwest of facility at 0-2' Determine the presence or
bls absence of contaminants
NT-55-03 Surface Soil Southeast of facility at 0-2 Determine the presence or
bis absence of contaminants
NT-SB-01 Subsurface Soil | Northwest and off site at Control sample to isolate
3-10" bls facility
NT-SB-02 Subsurface Soil Northwest of facility at 3-10° | Determine the presence or
bls absence of contaminants
NT-SB-03 Subsurface Soit | Southeast of facitity at 3-10° | Determine the presence or
bis absence of contaminants
NT-SB-04 Subsurface Soil | Southeast corner of facility at | Determine the presence or
3-10" bls absence of contaminants
NT-SB-05 Subsurface Soil | South-central portion of Determine the presence or
facility at 3-10° bls absence of contaminants
NT-SD-01 Sediment Northwest and off site at 0- Control sample to isolate
6" bis facility
NT-SD-02 Sediment North of facility from a Determine the presence or
French drain at 0-6" bls absence of contaminants
NT-SD-03 Sediment Southeast of facility from a Determine the presence or
French drain at 0-6" bls absence of contaminants
NT-TW-01 Groundwater Northwest and off site Control sample to isolate
facility
NT-TW-02 Groundwater Northwest portion of the Determine the presence or
facility absence of contaminants
NT-TW-03 Groundwater Southeast portion of the Determine the presence or
facility absence of contaminants
NT-TW-04 Groundwater Southeast corner of the Determine the presence or
facility absence of contaminants
NT-TW-05 Groundwater South-central portion of the | Determine the presence or
l facility absence of contaminants
NT - Navtell SD - Sediment
S5 - Surface Soil T™wW - Groundwater, Temporary Wel|
SB - Subsurface Soil
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2.4 Groundwater Sampling

Five temporary wells will be established in the same boreholes used to collect subsurface soil. One

will establish control conditions off site, while four will be placed around the faclity building.

25 Analytical and Container Requirements

Sample containers used will be in accordance with the requirements specified in the Engineering

Support Branch Standard Qperating Procedures and Quality Assurance Manual;, United States

Environmental Protection Agency, Region IV, Environmental Services Division, April 1, 1986. The

following is a description of the analysis and types of containers required.

Analyses

Ext. Organics, Water
Volatile Organics, Water

Metals, Water

Cyanide, Water 1 liter, plastic
Ext. Organics, 8 oz, glass™
Soil/Sediment

Volatile Organics, 4 o0z, glass*
Soil/Sediment

Inorganics, 8 oz., glass*
Soil/Sediment

* Sample container lids are lined with teflon.

Container

1 gal., amber glass*

40 ml, glass vial*

1 liter, plastic

** All samples will be iced to 4°C upon collection.

2.6 Methodology

Preservatives**

None

4 drops conc. HCLto pH <2
50% HNO;3 to pH <2
NaOH to pH > 12

None

None

None

All sample collection, sample preservation, and chain-of-custody procedures used during this

investigation will be in accordance with the standard operating procedures as specified in Section 3

and 4 of the Engineering Support Branch Standard Operating Procedures and Quality Assurance

Manual; United States Environmental Protection Agency, Region IV, Environmental Services Division,

April 1, 1986.

-10-



All laboratory analyses and laboratory quality assurance procedures used during this investigation
will be in accordance with standard procedures and protocols as specified in the Labaratory
Operations and Quality Control Manual; United States Environmental Protection Agency, Region IV,
Environmental Services Division, October 24, 1990; or as specified by the existing United States
Environmental Protection Agency standard procedures and protocols for the contract analytical

laboratory program.

S11-
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August 2, 1990

Mr. AR Hanke Date: &,x 3 1410
Waste Programs Branch Site Disposition: B
Waste Management Division EPA Project Manager: Y oy .

Environmental Protection Agency
345 Courtland Street, N E
Atlanta, Georgia 30365

Subject: Screening Site Inspection, Phase |
Navtell
Fort Lauderdale, Broward County, Florida
EPA ID No FLD118624188
DD No F4-9005-71

Dear Mr. Hanke:

FIT 4 conducted a Screening Site Inspection, Phase |, of the Navtell facility in Fort Lauderdale, Broward
County, Florida This inspection included a review of EPA and state file material, completion of a
target survey, and a drive-by reconnaissance of the facility and surrounding area

Navtell is located on N.W. 55th Street within the city imits of Fort Lauderdale just west of the
Executive Airport. The facility sold and repaired data communications test equipment (Ref 1), The
facility isin a commercial/industrial area, with the nearest residential area to the west, approximately
0.4 mile (Refs. 1, 2).

Navtell began operations prior to 1984 and ceased operations at this location by 1985 (Ref 1). The
property is presently owned by C B Institutional Fund V! (Ref. 2). The company repaired and sold
data communications equipment They used approximately 20 gallons/year of cleaning solvents in
their processes, but there were no spills or disposals reported on site. The spent solvents were placed
in small containers until retrieved by municipal trash collectors. Also, some soldering was performed
at this facility (Ref 1)

The Navtell facility is in the Atlantic Coastal Ridge region of the Coastal Plain Physiographic Province
(Ref. 3, plate C). The areais alow almost level plain with low ridges near the eastern shore. There are
very few natural streams, but rather a network of canals which provide drainage. The average
elevation for Broward County is 2 to 10 feet above mean sea fevel. Surface soils primarily consist of
fine sands (Ref 4, pp. 1, 44, 45) Broward County is underlain by the Biscayne aquifer, which is a sole
source aquifer (Refs. 5, p. 3; 6). The climate is subtropical and humid with an average temperature of
754" F and a net annual rainfall of 13 inches (Refs. 4, pp 1, 42; 7, pp 43, 63) The 1-year, 24-hour
rainfall is 4.5 inches (Ref. 8, p. 93).

The Biscayne aquifer i1s a highly permeable, wedge-shaped, unconfined aquifer that s about 300 feet
thick 1n Eastern Broward County and thins to the west. The Biscayne aquifer underlying the faclity
consists of the Pamlico Sand (quartz sand), the Anastasia Formation (sandstone and limestone), and
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the “omiann Sormaton (imestores, sands, and marls) (Ret 9, sheets 1.2 The geosicgic 1ormat ons
present an the cxecutive Alrport area are somewndt vanalie o thicenoss and the stratigraghie

sequence muay vary  Recharge to the Ziscayne aquifer 1s promarily *hrough rantall Dowoward
mffration of the rainwater sramd due to the hignly parmreabls sandy soils along =2 coast, as well
as the oresence of the solution cavities and cerduits in the himedane 0 sauthern Plorida, ot least

are fourth of the limestone rock is cavernous with intercon~eci~g seivnon cavieas, genershy filfed
witnsand (Ref 10, 0 133} The water table siop s eastw.od toward 12 counst; Dowever, ‘ocally, the

cirection of flow muy be influericad ty drancge cars's ana we'tlields (215 5 po 3, 1, 9 shaets 1,

Mo

) WVater table depth arcund the Taaiity rarges from cpprormatery - te D feet beioa land surface
(olsy{Ret. 11, pp 30, 31)

Walls compieted in the aguifer ars an average of 80 to 120 feer his and praogs e clf the municapal
water suppiies for drowvard County (Rel 5) Traasmiss vity o the Riscayne cawfer rooa s from 54 x
0T 4D 17 W day, and the storativ ti2s aqa as igh as 0 34 (el 5 po 2, 8) Permoabnhity rannes
rom 5 D x 1010 7.0 x 0w gpdittT {Ref 11 p 39 The hydraubic conductiar, of the secayre aquiter
rangsy scom omisec to 1.12 femises (Ref 2 p 29)

22low the aquifer of concern is the Hawthorn Group, a corfirmg unit consist.ng of sand and clay 1t
separates the Biscayre aquifer from the Floridan aquiter and is about 300 feet thick . The Flondan
Aquifer System 1s a sequence of carbonate rock of generaily bign perme. bility that is hydraul cally
connected in varying degrees. It consists of an upper and lower aquifer with a middle2 contimnrg unit
The aquifer is about 1,500 feet thick in this area and is unused as a driok ng water saurce due to s
high salinity (Refs 13 . pp 4, 5; 14, pp A7, A8)

All of the residences in the area obtain their potahle water {from saveral muniapalities drawing from
‘nia Biscayne aquifer (Ref 6). The nearest potanle well is located aporoximately 530 feei north of the
faclity in the Prospect 'Vellt ald. The following .ist contains the welifie ds mamnianed vy the cour'y
and local gover~ments vatnin a d-mile ~adius of Navtell faality, the numiner of wells in eacn ried, the
aumber of connections, and the distance from the facility:

Mame of Wellfieid Mo of wells No of Connertiors Dostence from Facn ity (1)
L8] Prospect Wellfield a3 63 200 53¢

pa Broadview 3 2.185 5287

3) Browa d County - 1A 7 10,343 9.5.0

4) Nerth Laudarda e 3 6,328

5) Pcmpano Beach 22 16,370

6) Broward County -18 5 3,397

7 Lauderhll 7 8,600

8) FAsigate 12 23,723

) Tamarac 13 17,074

The Prospect Welliield provides water to the ¢ty of Ft. Lauderdale (26,000 connectiansy  The ¢ ty of
Ft. Laudercale then seils some of the water to the cties of Oakland Pork (2.700 conrmedct-onst and
VWitton Manor (4,500 connect:ars) All systems within the d-mile radius ot 'ne isality heve emergency
hookups with other mumicipaiities in the area  Several muniripanties have muattiple wver'fielas, and

NUS CORPQORATION
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some of the multiple wellfields are located outside the 4-mile radius; however in all cases the water is
mixed in the distribution lines (Refs 6, 15).

Surface water at the Navtell facility flows along NW 55th Street {(Ref 2). Personnel at the Fort
Lauderdale Public Works Department reported that all side streets near the Fort Lauderdale Executive
Airport are serviced by French drains that channel water directly into the ground without prior
treatment (Ref. 16)

Several endangered and threat2nad species may be found within 4 mules of tha Navte!l faaliry  The
Fern Forest Nature Center i1s found approximately 2 miles west of *he tac. ty (Ref 2) The federally
threatened eastern indigo snake (Drymarchon corais couperi) is found in the area (Refs 1, 17, 18, p
3;19). The state-designated endangered hand adder’s tounge f2rn (Ophitoglossum palmatumi s also
found in the nature center area (Refs 1, 19; 20, pp 44, 45) The bird’s-nest spieenwort (Asplen:um
serratum) and the star-scale fern (Pleopeltis revoluta), hoth state-desigrated endangered species,

may also be found in the area {(Refs 1, 20, pp 9, 49, 50)

The nearest residence s found 1,320 feet west of the facility The nearest school 1s 3,500 feet
southeast, and the nearest church is 3,500 feet southeast of the faciity (Refs 1, 2) Thereis a traiter
park located about 0 25 mile west of the faclity on Prospect Road (Ref 2)

Based upon the above referenced material and the enclosures, FIT 4 recommends that Phase Il of this
Screening Site Inspection be conducted on a medium-priority basis. |f you have any comments or
questions about this assessment, please call me at NUS Corporation.

Very truly yours, Approved:

)l v/l'\)l/‘/ﬂ PCVM/ZW(_._— / /// ;,’ /’/ e ) /,"' .
Sheri Panabaker el ({ AN
Project Manager /

SP/tb

Enclosures

c¢: John McKeown

NUS CORPORATION
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HAZARD RANKING 5YSTEM SCORING SUMMARY
FOR

NAVTELL
EFA SITE NUMBER FLD118624188
FT. LAUDERDALE
EROWARD COUNTY, FL
EFA REGION: 4

SCORE STATUS: IN FREFARATION
SCORED BY 8. FANABAKER
OF NUC CORFORATION
ON O7/12/90

DATE OF THIS REFORT: O7/12/90
DATE OF LAST MODIFICATION: 07/12/70

GROUND WATER ROUTE SCDORE : 86.67
SURFACE WATER ROUTE SCORE: 0.00

AIR ROUTE SCORE ;0,00
MIGRATION SCORE  : 50.10



-

SITE: NAVTELL FOEE 2
HRS GROUND WATER ROUTE SCORE
CATEGORY/FACTOR RAW DATA ASN. VAILLUE SCORE
1. DOBSERVED RELEASE NO O o
2. ROUTE CHARACTERISTICS
DEFTH TO WATER TAELE 4 FEET
DEFTH TO BOTTOM OF WASTE O FEET
DEFTH TO, AQUIFER OF CONCERN 4 FEET 3 &
FRECIFITATION &3.0 INCHES
EVAFORATION S50.0 INCHES
NET FRECIFITATION 13.0 INCHES 2 2
FERMEARILITY 1.0X10-3 CM/SEC 2 2
FHYSICAL STATE 3 3
TOTAL ROUTE CHARACTERISTICS SCORE: 13
3. CONTAINMENT E 3 3
4. WASTE CHARACTERISTICS
TOXICITY/FERSISTENCE:ASSIGNED VALUE,18 18
WASTE QUANTITY CUBIC YDS 2501
DRUMS 0
GALLONS 0
TONS 0
TOTAL 2501 CU. YDS 8 a8
TOTAL WASTE CHARACTERISTICS SCORE: =
5. TARGETS
SROUND WAFER USE | 3 9
DISTANCE, IO 'NE LL S30 FEET
. AMBE 0 R MATRIX VALUE 40 40
TOTAL POPULATION SERVED 390841 PERSONS
NUMBER OF HOUSES 0
NUMBER OF PERSONS 0
NUMBER OF CONNECTIONS 102853
NUMBER OF IRRIGATED ACRES 0
TOTAL TARGETS SCORE: 45
GROUND WATER ROUTE SCORE (Sgw) = 86.67



SITE: NAVTELL FAGE

=

HRS SURFACE WATER ROQUTE SCORE

CATEGORY/FACTOR RAW DATA ABN. VALUE SCORE

OBSERVED RELEASE ROUTE NOT SCORED N/A

ROUTE CHARACTERISTICS

SITE LQCATED IN SURFACE WATER
SITE WITHIMN CLUOSEL BASIN
FACTLITY SLOFE

INTERVENING SLOFE

24-HOUR RAINFALL

DISTANCE T DOWN-SLOFE WATER

FHYSICAL STATE

TGTAL ROUTE CHARACTERISTICS SCORE: N/A
3. CONTAINMENT N/A
4, WASTE CHARACTERISTICE

TOXICITY/FERSISTENCE:

WASTE GQUANTITY CUBIC YDS
DRUMS
GALLONS
TONS
TOTAL

TOTAL WASTE CHARACTERISTICS SCORE: ‘ *N/A

]

TARGETS
SURFACE WATER USE

DISTANCE TO SENSITOVE ENVIRONMENT
COASTAL WETLANDS
FRESH-WATER WETLANDS
CRITICAL, HABITAT. .

S
DISTANCE TO STATIC WATER
DISTANCE TO WATER SUPFLY INTAKE
AND MATRIX VALUE
TOTAL FOFULATION SERVED
NUMBER OF HOUSES
NUMEBER OF FERSONS
NUMBER OF CONNECTIONS
NUMBER OF IRRIGATED ACRES

TOTAL TARGETS SCORE: N/A

SURFACE WATER ROUTE SCORE (Ssw) = 0.00



SITE: NAVTELL

e

HRS AIR ROUTE SCORE

CATEGORY/FACTOR

OBSERVED RELEASE

RAW DATA

NG

ASN. VALUE

O

ra

WASTE CHARACTERISTICS

REACTIVITY @

INCOMEATIRILITY

TOXICITY

WASTE QUANTITY CURIC YARDS
DRUMS
GALLONS
TONS

TOTAL

TOTAL WASTE CHARACTERISTICE SCORE:

MATRIX

YALUE

N/A

W

TARGETS

FPOPULATION WITHIN 4-MILE RADIUS
O to 0.25 mile
0 to 0.30 mile
O to 1.0 mile
O to 4.0 miles

DISTANCE TO SENSITIVE ENVIRONMENTS

CZOASTAL WETLANDS
FRESH-WATER WETLANDS
CRITICAL HAERITAT

DISTANCE TO LAND USES
COMMERC IAL/ INDUSTRIAL
FARKE /FOREST/RESIDENTIAL
ABRICULTURAL LAND
PRIME FARMLAND =
HISTORIC SITE WITHIN VIEW?

TOTAL TARBETS SCORE &5

NS

R
AIR ROUTE SCORE (Sa)

Q.00

FAGE 4



HAZARD RANKING SYSTEM SCORING CALCULATIONS

SITE:

AS OF O7/12/90

GROUND WATER ROUTE SCORE

ROUTE CHARACTERISTICS 13
CONTAINMENT X =
WASTE CTHARACTERISTICS X 26
TARGETS X a9

= 49486

SURFACE WATER ROUTE SCORE

ROUTE CHARACTERISTICS O
CONTAINMENT X )
WASTE CHARACTERISTICS X O
TARGETS X )

= 0 /64,350

AIR ROUTE SCORE

OBSERVED RELEASE

S5UMMARY OF MIGRATION SCORE CALCULATIONS

FOR

NAVTELL

O /35,100

X

X

GROUND WATER ROUTE SCORE (Sgw?

SURFACE WATER ROUTE SCORE (Saw?

AIR ROUTE SCORE (Saar)

Fp i &

'\/ (S’gw * S-w + S-.t!‘)

S =>¢ (S=_ ., + S®B,, + 8= ,_,)/1.73

100 =

100 =

100 =

0,00

0. 00

O.00

i

86.67 = Sgw

S-N

S-t\-

o=

7511 .46%
0,00

0. 00
7511.6%
8&6.67

S0.10



HAZARD RANEING SYSTEM SCORING SUMMARY
FR

NMAVTELL
EFA SITE NUMBER FLD118624188
FT. LAUDERDALE
BROWARD COUNTY, FL
EFA REGION: 4

SCORE STATUS: IN FPREFARATION
SCORED BY 5. FANABRAKER
OF NUC CORFORATION
ON 07/12/90

DATE OF THIS REFORT: 07/12/90
DATE OF LAST MODIFICATION: 0O7/12/90

GROUND WATER ROUTE SCORE : 63.33
SURFACE WATER ROUTE SCORE: 0.00
AIR ROUTE SCORE : Q.00

MIGRATION SCORE : 36.61

FAGE 1



SITE: NAVTELL

FAGE

HRS GROUND WATER ROUTE SCORE

CATEGORY/FACTOR RAW DATA ASN. VALUE SCORE
1. OBSERVED RELEASE NGO ) )
2. ROUTE CHARACTERISTICS
DEFTH TO WATER TAELE 4 FEET
DEFTH TO BOTTOM OF WASTE O FEET
DEFTH TO, AQUIFER OF CONCERN 4 FEET 3 4
FRECIFITATION 63.0 INCHES
EVAFORATION S0O.0 INCHES
NET FRECIFITATION 13.0 INCHES 2 2
FERMEAEILITY 1.0X10-3 CM/SEC 2 2
FHYSICAL STATE 3 3
TOTAL ROUTE CHARACTERISTICS SCORE: 13
3. CONTAINMENT 3 3
4. WASTE CHARACTERISTICS
TOXICITY/FERSISTENCE :ASSIGNED VALUE,18 18
WASTE QUANTITY CUBIC YDS 1
DRUMS O
GALLONS 0
TONS 0
TOTAL 1 CU. YDS 1 1
TOTAL WASTE CHARACTERISTICS SCORE: 19
5. TARGETS .
GROUND WATER USE 3 9
DISTANCE g LL 530 FEET
ANL. - : MATRIX VALUE 40 40
TOTAL POPULATION SHRYED 390841 FERSONS
NUMEER OF HOUSES 0
NUMBER OF PERSONS 0
NUMBER OF CONNECTIONS 102853
NUMBER OF IRRIGATED AC